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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc,

Data Reporting Package: 0307031

CASE NARRATIVE
| Fraction: [Volatiles | Method: | SW846-5035/5260B |
Sample Cross Reference Table:
File Lab ID Client ID
HO5V03.D AEQL VBLKOS
HO5V04.D §3929 VBLKQCOS
HO5VIOD 0307031-02ADL| ATV-2
HO5VI1L.D -0307031-01ADL2 ATV-1
HO5VI4.D 0307031-07ADL1 MVV-1
HO5V15.D 0307031-08ADLI MVV-2
HO5V16.D $659-07B1 VBLKO0Y
HO5V17.D 0307031-08ADLMS MVV-2MS
HO5VI18.D 0307031-08ADLMSD MVV-ZMSD

Analvtical Comments

1. The samples were “liguid”, but were treated as a solid. The 14-day holding tire for this fraction was met,

2. The samples were extracted as a liquid except that they were aliguoted by mass rather than volume. This allows the
units to be expressed on a per kg basis; consistent with the statement of work reporting units. Results are reported on a

“wel weight” basis.

3. Atthe time of sample receipt, it was not clear that each.sample had a duplicate bottle. Therefore the laboratory
analyzed each bottle received.

4. All surrogate recoveries were acceptable.
5. Ali MS/MSD recoveries were acceptable.

6. Because of the wide range of expected concentrations, surrcgates and matrix spikes were added immediately prior to
purging per Method 5035 Section 6.1.3.5. .

7. The nominal reporting limit (RL) is 2000 ug/Kg.

[ Fraction: | Semivolatiles Ji Method: [ SW846-3510C/8270C |
Sample Cross Reference Table:
File Lab ID Client 1D

HDISVO4.D W648-27B1 SBLKO!
HOISVO0S.D W648-275 1 SBLKQCO1
HO18V06.D 0307031-05A ATS
HOISVO7.D 0307031-06A ATS-D
HOLSVO8.D 0307031 -06AMS ATS-DMS
HOISV09.D 0307031-06AMSD ATS-DMSD
HO4SV03.D 0307031-05ADL ATSDL
HO4$V04.D 0307031-06ADL ATS-DDL
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307031

Analvtical Comments

8. The samples were “liquid”, but were treated as a solid for holding time purposes. The 14-day holding time for this
fraction was met.

9. The samples were extracted as a liquid except that they were aliquoted by mass rather than volume. This allows the
units to be expressed on a per kg basis; consistent with the statement of work reporting units. Results are reported on a
“wet weight” basis.

10. At the time of sample receipt, it was not clear that each sample had a duplicate bottle, Therefore the laboratory
analyzed each bottle received.

11. All recoveries of phenol-ds from the sample matrix were low. Oue 2-fluorophenol recovery was also low. These
surrogates are both volatile and acidic and as such are not chemically similar to bis(2-ethylhexyl)phchalate. All
terphenyl-d,, recoveries from the sample matrix were also low. This may be significant since terphenyl-dy; bears
somewhat more chemical similarity to bis(2-ethylhexyl)phthalate. All surrogate recoveries from the blank and LCS
were acceptable. All other surrogate recoveries were acceptable.

12. Al MS/MSD recoveries were acceptable. A bis(2-ethylhexyljphthalate spiking standard is not routinely used in the
laboratory. The samples were spiked with the laboratory’s normal CLP spiking solution. The compound list for the
report was medified to include 1,2,4-trichlorobenzene to measure the spike recovery for this matrix.

13. The nominal reporting limit (RL) is 5000 ug/Kg.

[ Fraction: [PCB | Method: | SW846-3510C/8082 |

Sample Cross Reference Table:

File Lab ID Client [D
HGLHPO4.d W643-26B1 PBLK38
HOLHPOS5.d W648-2651 LCS38
HOLHPOG.d 0307031-03A ATP-D
HOLHPO7.d 0307031-04A ATP
HOLHPO8.d 0307031-04AMS ATPMS
HOLHP0S.d 0307031-04AMSD ATPMSD

Analvtical Comments

{4, The samples were “liquid”, but were treated as a solid for holding time purposes. The 14-day holding lime for this
fraction was met.

15. The samples were extracted as a liquid except that they were aliquoted by mass rather than volume. This allows the
units to bé expressed on & per kg basis; consistent with the statement of work reporting units. Results are reported on a
. Jwet weight” basis. '

16. At the time of sample receipt, it was not clear that each sample had a duplicate bottle. Therefore the laboratory
analyzed each bottle received.

17. Decachlorobipheny! recoveries were low from sample ATP-D on both columns. The tetrachforo-m-xylene recovery
was low from PBLK38 on column 1 only. Al other surrogate recoveries were acceptable.

18. All MS/MSD recoveries were acceptable.

19. The nominal reporting Limit (RL) is 1000 ug/Kg.
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 307031

List of data qualifiers and definitions (some qualifiers may not be required for this report):
“B” — Analyte present in the blank.
“D” — Sample reanalyzed at a higher diluticn.
“E” — Concentration exceeded the upper limit of calibration.
“I" — Analyte detected, but less than the quantitation limit.
“N" - Presumptive evidence of a compound based on a library search.
“P” — Greater than 25% difference for detected concentrations from the 2 colimn method,
“U" - Analyte not detected. The quantitation limit is reported.

Unfess otherwise stated, all results are on a "wet weight basis"
Unless already provided in this report, a statement of the estimated uncertainty of the results is available. For all items
other than the conditions detailed above, these test results meet BWXT-NELS' interpretation of all requirements of

NELAC.

BWXT Servicss, Inc. - NEL Services © 2016 Mt. Athos Rd. » Lynchburg, VA » 245045437 « (434) 522-5165 Page 5of1

D-5



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307031

FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
| |
i ATV-1 !
Lab Name: BWXT SERVICES - NELS Contract: } |
Lab Code: Case No.: SAS No.: EDG No.: 03070231
Matrix: ({soil/water) WATER Lab Sample ID: 0307031-01ADL2
Sample wt/vol: 2.5 (g/mlL) G Lab File ID: HO5V11
Level: {low/med) MED Date Received:
% Moisture: not dec. Date Analyzed: 08/05/03
GC Column: RTX-VMS ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: S5{ml} Soil Aliquet Volume: 100{ul)
CONCENTRATICN UNITS:
CAS NO. COMPOUND fug/L or ug/Kg) UG/KG Q
i | | |
| 71-55-6--------~ 1,1,1-trichlorocethane ! 408|J }
| 79-01-6--~---=-= trichloroethene i 3661J I
| 127-18-4-~-veeee tetrachlorcethene | 925|J H
| | | |
FORM I VOA
BWXT Services, Inc. - NEL Services v 2016 Mt. Athos Rd. + Lynchburg, VA » 2450d.5447 » (434) 522-5165 Page 6 ot 13

D-6



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307031

FORM 1

CLIENT SAMEPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: BWXT SERVICES - NELS

Lab Cods:

Matrix: (soil/water)
Sample wt/vol:
Level: {low/med)

% Moisture: not dec.

GT Column: RTX~VMS

Case No.:

WATER
2.5 lg/mL) G

MED

ID: 04.53 {mm}

Contract:

SAS5 No.:

SDG Neo.: 0307031

Lab Sample ID:

Lab File ID:

Date Received:

Date Analyzed:

ATV-2

0307031-02ADL1

HOSV1Q

08/05/03

Dilution Factor: 1.0

Soil Extract Volume: 54{ml) Soil Aliquot Volume:
CONCENTRATION UNITS:
CAS NO, COMPOUND {ug/L or ug/Kg) UG/KG

| I |
[ 71-55-6~-======m 1,1,1-trichloroethane | 51010
[ 79-01l-f~——wwmm=m trichlorocethens ] 493|J
f lZ7-18-4--——u==m tetrachloroethene | 12700 J

N I | i

FORM I VOA

100 {uL)
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inec.
Data Reporting Package: 0307031

FORM 1 LIENT SAMPLE NO.
VOLATILE CRGANICS ANALYSIS DATA SHEET

: MVv-1 :
Lab Name: BWXT SERVICES - NELS Contract: | 1
Lab Code: - Case No.: SAS No.: §DG No.: 0307031
Matrix: (soil/water) WATER Lab Sample ID: 0307031-073ADL1
Sample wt/vol: 2.5 (g/mL) G Lab File ID: ROSV14
Level: {low/med} MED Date Received:
% Moisture: not dec. Date Analyzed: 08/05/03
GC Column: RTX-VMS ID: 8.53 (mm) : Dilutien Factor: 1.0

So0il Extract Velume: S{ml) Sail Aliquot Volume: 100 (uL)

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG 4]

| |
71-55-6---~==="r= 1,1,1-trichloroethane ] 2000|U }
79-01-6~-———=~== trichlorcethena | 20000 |
127-18=4======== tetrachloroethene | 200010 {

| |

FORM I VOA
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc,
Data Reporting Package: 0307031

FORM 1 CLIENT SAMPLE NO.
VOLATILE QRGANICS ANALYSIS DATA SHEET

e |
Lab Name: BWXT SERVICES - NELS Caontract: | |
Lab Code: - Case No.: SAS No.: SDG No.: 03074031
Matrix: (soil/water) WATER Lab Sample ID: 0307031-0BADL1
Sample wt/vol: 2.6 (g/mL) G Lab File ID: HO5V15
Level: {low/med) MED Date Received:
% Moisture: nct dec. Date Analyzed: 08/05/03
GC Column: RTX-VMS ID: 0.53 {mm) Dilution Factor: 1.0
%01l Extract Volume: 5 (ml) Scil Aliquot Volume: 100 (uL)

CONCENTRATTON UNITS:
CAS NO. COMEPOUND {ug/T or ug/Kg) UG/KG Q

1 | | |
| 71-55-6~--——-—— 1,1,1-trichloroethane | 196¢10 |
| 79-01-6-—--—---~ trichlorcethene ] 219437 |
| 127-18~-4----—=-~ tetrachloroethene i 1960|U !
I | |

FORM I VOA
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307031

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

[
| ATS !
Lab Rame: BWXT SERVICES ~ NELS Contract: | f
Lab Code: ~ Case No.: SAS No.: SDG No.: 0307031
Matrix: ({(soil/water} WATER Lab Sample ID: 0307031-0S5A
Sample wt/vol: 2.4 (g/mL) G Lab File 1ID: HO1SVOE
Level: (low/med) LOW Date Received: 07/23/03
% Moisture: 0 decanted: (Y/N) N Date Extracted:07/31/03
Concentrated Extract Volume: 1000 (uL}) Date Analyzed: 08/01/03
Injection Volume: (uL) Pilution Pactor: 1.0
GPC Cleanup: (Y/H) N pH: 7.9

CONCENTRATICN UNITS:
CAS NO. COMBPOUND (ug/L or ug/Kg) UG/KG Q

! [ !
I 120-82-1-~-~----- 1,2,4-Trichlorobenzena | 415010
| 117-81-7----——-- bis{2-Ethylhexyl)phthalate | 113C004E
| f |

FORM I 5V

Py

TF&
r

It

]
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307031

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS AMNALYSIS DATA SHEET

: ATSDL :
Lab Kame: BWXT SERVICES - NELS Contract: | |
Lab Code: - Case Na.: SAS HNo.: 506G Ne.: 0307031
Matrix: (scil/water) WATER Lak Sample ID: 0307031-65ADL
Sample wt/vol: 2.4 {g/mL) G Lab File ID: HO45V03

Level: {low/med) LOW Date Received: 07/23/03

% Meoisture: .0 decanted: {Y/N) N Date Extracted:07/31/03
Concentrated Extract Volume: 1000 (uL) Data Analyzed: 08/04/03
Injection Volume: (ul) Dilution Factor: 5.0

GPC Cleanup: [Y/N) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/XG Q

| i I
| 120-82-1~--—=——- 1,2,4-Trichlorohenzene | 20700 |10
i 117-81-7-----~~- bis(2-Ethylhexyl) phthalate_ | 11200010
| | |

FORM I 5V
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ANALYTICAL DATA PACKAGE for MSE Technelogy Applications, Inec.
Data Reporting Package: 0307031

FCRM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

: ATS-D :
Lab Name: BWXT SERVICES - NELS Contract: | |
Lab Code: -~ Case No.: S5AS No.: SDG No.: 0307031
Matrix: (soil/water) WATER Lab Sample ID: 0307031-06A
Sample wt/vol: 2.3 (g/ml) G ) Lab File ID: HO18V0D7

Level: (low/med) LOW Date Received: 07/23/03

% Moisture: O decanted: (Y/N) N Date Extracted:07/31/03
Concentrated Extract Volume: 1000 {ul) Date Analyzed: 08/01/03
Injection Volume: {uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7.0

CONCENTRATICON UNLITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q

| |
120-82~1-~~—---—- 1,2,4-Trichlorobenzene | 4420|0
117-81-F==—===== bis(ZHEthylhexyl}phthalate__i B1700I8
! |

FORM I SV
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307031

FORM 1 CLIENT ShMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

|
I ATS-DDL !
Lab dame: BWXT SERVICES - NELS Contract: | |

Lab Code: Case NWo.: 5AS5 No.: S50G No.: 0307031
Matrix: (soil/water} WATER Lab Sample ID: 0307031-06ADL
Sample wt/vel: 2.3 {g/mL} G Lab File ID:  HO45v04
Level: {low/med) LOW Date Received: 07/23/03

% Moisture: @ decanted: (Y/N) N Date Extracted:07/31/03
Ceoncentrated Extract Volume: 1000 {ul) Date Analyzed: 08/04/63
Injection Volume: {ul) Dilutien Factor: 5.0

GPC Cleanup: [¥Y/N} N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND fug/L or ug/Kg} UG/KG Q

117-81-T~~-=——-~ bis (2-Ethylhexyl)phthalate__ 78500iD
|

|
120~-82-1--—=~=-= 1,2,4-Trichlorobenzene { 221000

|

|

FORM I SV
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307031

FORM 1 CLIENT SAMPLE NO.
PCE ORGANICS ANALYSIS DATA SHEET

T
| ATP |
Lab MName: BWXT SERVICES - HNELS Contract: | |
Lab Code: - Case No.: SAZ Wo.: SDG No.: 0307031
Matrix: (soil/water]) WATER Lab Sample ID: 0307031-04A
Sample wt/vol: 1.1 {g/mL) G Lab File ID: HOIHPOY

Level: (low/med) LOW Date Received: 07/23/03

% Moisture: 0 decanted: (Y/N) N Date Extracted;07/30/03
Concentrated Extract Velume: 10000 (uL) Date Analyzed: 08/01/03
Injection Volume: 1.0 {ul) Dilution Factor: 1.0

GPC Cleanup: (¥/N} N pH: 7.0

CONCENTRATION DUNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/EKG Q

| !
| 11096-82-5-——~~ Aroclor-1260 | 1600 |
| | | |

FORM I PCB
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307031

FORM 1 CLTENT SAMPLE NO.
PCB ORGANICS ANALYSIS DATA SHEET
| |
1 ATP-D 1
Lab Name: BWXT SERVICES - NELS Centract: | i
Lab Code: - Case No.: SAS No.: SDG No.: 0307031
Matrix: lsoil/water) WATER Lab Sample ID: 0307031-03A
Sample wt/vol: 1.8 (g/mL)} G Lab File ID: HO1HPOE
Level: {low/med) LOW Date Receiwved: 07/23/03
¥ Moisture: ¢ decanted: {Y/N) N Date Extracted:07/30/03
Concentrated Extract Velume: 10000 (ulL) Date Analyzed: 08/01/03
Injection Volume: 1.0{ul} Dilution Factor: 1.0
GPC Cleanup: {Y/N} N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/KEg} UG/KG Q
1 1 | |
| 11096-82-5-—~~--Aroclor-1260 [ 8600 |
| 1 ! i
FORM I PCBH
BWXT Services, Inc. - NEL Services » 2016 Mt, Athos Rd. = Lynchburg, VA » 24504.5447 * (434) 522-5163 Page 15 0f 15
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ANALYTICAL DATA PACKAGE for MSE Technology Applicatiens, Inec.
Data Reporting Package: 0308020 PCB

CASE NARRATIVE
{ Fraction: [pCB [ Mecthod: | SWB46-3510C/3082 |
Sample Cross Reference Table:
File Lab (D Ctient ID
H27HP16.d 5648-3581 PBLKOI
H27HP17.d S5648-3581 PBLKQCO1
H27HP18.d 0308020-05A F6-P

Analytical Comments

1. Two tetrachloro-m-xylene recaveries were elevated on column 1. All other surrogate recoveries were accepiable.

2, The concentration of Arocier 260 was over the calibration range in sample F6-P. The reported value is most likely
biased low. In interest of time the sample was not diluted and reanalyzed,

3. The 14-day holding times for this fraction were met.
4. The nominal reporting limit (RL) is 1000 ug/Kg.

List of data qualificrs and definitions (some qualifiers may not be required for this report):
“B" -~ Analyte present in the blank,
“D” — Sample reanalyzed at a higher dilution.
“E" -~ Concentration exceeded the upper limit of calibration.
“I" — Analyte detected, but less than the quantitation limit.
“N™ — Presumptive evidence of a compound based on a library search.
“PB" — Greater than 25% difference for detected concentrations from the 2 column method.
“U” -~ Analyle not detected. The quantitation limit is reported.

Unless otherwise stated, all results are on a "wet weight basis”

Unless already provided in this report, a statement of the estimated uncertainty of the results is available. For all items
other than the conditions detailed above, these test results meet BWXT-NELS' interpretation of alt requirements of
NELAC.

’ P
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308020 PCB

FORM 1 CLIENT SAMPLE MHO.
PCB ORGANICS ANALYSIS DATA SHEET
| |
! Fé&-p i
Lab Name: BWXT SERVICES Caontract: | |
Lab Code: Case No.: 5AS5 No.: 5DG No.: 0308020

Matrix: [(soil/water) S5S0OIL Lab Sample ID: 0308020-09A

Sample wt/vol: 0.3 (g/mL) G ) Lab File ID: H27HP1S
Level: {low/mad) LOW Date Received: 0B/08/03
& Moisture: © decanted: (Y/N) N Date Extracted:08/14/03
Concentrated Extract Volume: 10000 (uL} Date Analyzed: 08/27/03
Injectien Volume: . 1.0¢ul) . Dilution Factor: 1.0

GPC Cleanup: [Y/N) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q

t |
I 11086-82-5--——-- Aroclor-1264 | 2500001EP b
) | t |

FORM I PCB

Page 4ol 4
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.

Data Reperting Package: 0308038

CASE NARRATIVE

[Fraction:

j Volatiles j

Methad: | SW846-5035/82608 |

Sample Cross Reference Table:

File Lab ID Client ID
H26V03.D ANOI VBLK23
H26V04.D S3977 VBLKQC23 —
H26V10.D 5659-11B1DL VBLK24
H26V11.D 0308038-01ADL FI3-V]
H26V12.D 0308038-02ADL F13-v2
H26VI3.D 0308038-05ADL F20-Vi
H26VI4.D 0308038-06ADL F20-V2

Analvtical Comments

1. The samples were “liquid”, but were treated as a solid for holding time purposes. The 14-day holding times for this
fraction were met for the initial analyses,

2. The samples were extracted as a liquid except that they were aliquoted by mass rather than volume. This allows the
" units to be expressed on a per kg basis; consistent with the statement of work reporting units. Results are reported on a
“wet weight"” basis.
3. All surrogate recoveries were acceptable.

4.  All LCS recoveries were acceptable,

5. Because of the wide range of expected concentrations, surrogates were added immediately prior to purging per Method

5035 Section 6.1.3.5.

6. The nominal reporting limit (RL) is 2000 ug/Kg.

[F raction:

I Semivolatiles

Method; | SW846-3510C/8270C |

Sample Cross Reference Table:

File Lab ID Client ID
H208v03.D 5643-37B1 SBLK04
H205v04.D 5648-3781 SBLXQCH ]
H208V1I1.D 0308033-03A F13-81
H208V12.D 0308038-04A Fi3-52

- *H208V13.D 0308038-04AMS F13-S2MS
H205V14.D 0308038-04AMSD F13-32MSD
H205Vi5.D 0308038-07A F20-51

) H2ISV(5.D 0308038-03ADL F13-S1DL
H215V06.D 0308038-04ADL F13-52DL
H215V07.D 0308038-07ADL F20-81DL
H21SVO3.D (308038-08ADL F20-52DL

BWXT Services. [nc. - NEL Services = 2016 Mt. Athos Rd. = Lynchbury, VA = 235043447 « (434) 522-5163



ANALYTICAL DATA PACKAGE for MSE Technotogy Applications, Inc.
Data Reporting Package: 01308038

Analvtical Comments

7. The samples were “liquid”™, but were treated as a solid for holding time purposes. The td-day holding times for this
fraction were met for the initiat analyses. Samples were extracted by a water method (3510C) because of the high

liquid cont and the small aliquot size.

8. Recoveries of phenol-ds were low. This sutrogate is both volatile and acidic, and as such, is not chemically similar to
the three taraet compounds, All of the terphenyi-d,, recoveries from the sarple matrix were alse slightly low. This
may be significant since terphenyl-d,s bears somewhat mare chemical similarity to bis(2-ethylhexyi)phthalate.

9. Several samples were dituted because of high concentrations of target compounds.  All analyses are reported. The
dilutions are denoted with a “DL” suffix on the sample identifiers.

10. Recovery of hexachlorobenzeoe from the MS/MSD and LCS was acceptable.
11. The 14-day holding times for this fraction were met on the initial analysis.
12, The nontinal reporting limit (RL) is 5000 ug/Kg.

List of data qualifiers and definitions (some qualifiers may not be required for this report):
“B" — Analyte present in the blank. :
“I¥" - Sample reanalyzed al a higher dilution,
“E™ — Concentration exceeded the upper limit of calibration.
“J* - Analyte detected, but less than the quantitation limit.
“N" - Presumptive evidence of a compound based on a library search.
“P" — Greater than 25% difference for detected concenirations from the 2 colurmn method.
“U™ - Analyte not detected. The quantitation limit is reported.

Unless otherwise stated, all results are on a “wet weight basis”
Unless already provided in this report, a statement of the estimated uncertainty of the results is available. For all items
other than the conditions detailed above, these test results meet BWXT-NELS' interpretation of all requirements of

NELAC.
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308038

FORM 1 CLIENT SAMPLE ®NO.
VOLATILE ORGANICS AMALYSIZ DATA SHEET
| |
| F13-vl i
Lab Name: BWXT SERVICES Contract: | |
Lab Code: - Case No.: SAS Na.: S0G No.: 0308038
Matrix: (soil/fwater) SOIL Lab Sampla ID: 0308038-01ADL
Sample wt/fvol: 2.6 {g/mL) G Lab File ID: H26V11
Level: {low/med) MED Date Received: 08/19/03
% Moisture: pot dec. Date Analyzed: 08/26/03
GC Column: RTX-VMS ID: 9.53 (mm) Dilution FPactor: 1.0
501l Extract Volume: 5{ml) Soil Aligquot Volume: 100 {uz)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg} UG/KG e}
I 1 | |
| 71-55-f-—v--m--= l,1,1-trichloroethane | 1940|U i
I 79-01-6-~---—-—~ trichloroethene t 819143 f
} 127-18-4------—rtetrachloroethene | 43701 |
I | 1 |
FORM I vOa

BWXT Services, tne. -NEL Services » 2016 Mt Athas Rd. = Lynchburg, VA * 23504-5447 « [434) 3225165
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ANALYTICAL DATA PACKAGE for MSE Technolegy Applications, Inc.
Data Reporting Package: 0308038

FCORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS AMALYSIS DATA SHEET
j !
i F13-v2 |
Lab Name: BWXT SERVICES Contract: | !
Lab Code: - Caseg Na.: SAS No.: SDG No.: 0308038
Matrix: {soil/water) SOIL Lab Sample ID: 0308038-02ADL
Sample wr/vol: 2.6 {g/mL} G ) Lab File ID: H25V12
Level: (lew/med) MED Date Received: 08/13/03
% Moisture: not dec. ) Date Analyzed: 08/26/03
GC Column: RTX-VMS ID: 0.533 (mm) Dilution Facrer: 1.0
So0il Extract Volume: 5 (ml) Scil Aliquot Volume: 100 (ul)
- CONCENTRATION GNITS:
CAS NO. COMBQUND {ug/L or ug/Kg) UG/KG 0
1 | i !
P 11-55%-6-—-—m--—- 1,1,1-trichicroethane | 1920|U |
{ 79-01-6-—-~-—-~- trichloroethene i 155017 !
| 127-(8-4--—--omvo tetrachlorgethens | 35201 i
| 1 ! |
FORM I WVOA

- [ S
fage ol {6

BWXT Services, boe. - NEL Services » 2016 Mr. Athos Rd. » Lynchburg, VA « 24504-5447 = (434) 522-5165
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc,
Data Reporting Package: 0308038

FORM 1 CLIENT SAMPLE NG,
VOLATILE ORGANICS AMALYSIS DATA SHEET
i i
. | F20-v1 |
Lab Wame: BWXT SERVICES Contract: | |
Lab Code: ° Casa No.: S5AS8 No.: SDG No.: Q0308038
Matrix: (soll/water) SOIL Lab Sample ID: 0308038-05ADL
Sample wt/vol: 2.5 [(g/fmL) G Lab File ID: H2EV13
Level: {ilow/mad} MEDQ Date Received: 08/19/03
% Moisture: not dec. Date Analyzed: DB/26/03
GC Column: RTX-VMS ID: 0.53 {mm) Dilution Factor: 1.0
So0il Extract Volume: . S{ml} S50il Aliguct Volume: 100 (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
1 | | |
P 11-55%-6--—-----~ I,1,1-trichlorgethane | 26810 |
| 79-01-f--—-—=w—- trichlorcethene | 17190] |
i 127-18-4-=wr e tetrachloroethene | 2630 |
f I | |
FORM I vOa

BWXT Servives. Inc. ~ NEL Services ¢ 2016 Mt Athos Rd. * Lynchburg, VA « 24304.5347 = (434} 322-3165
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308038

FORM 1 CLIENT SAMPLE NO.
YOLATILE CRGANICS ANALYSIS DATA SHEET
| |
| F20-v2 I
Lab Name: BWXT SERVICES Contrack: f
Lab Coda: ' Case Na.: SAS No.: SBG No.: 0308618
Matrix: (soil/water) SQIL Lab Sample ID: 0378038-08ADL
Sample wt/wvol: 2.5 {(g/mL} G Lab File ID: H26V14
Level: {low/med) MED Date Received: 08/19/03
% Moisture: not dec. Date Analyzed: (8/26/03
GC Column: RTX~-VMS ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: 5 (ml} S50il Aliguot Volume: 100 {uL)
CONCENTRATION UNITS:
CAS NO. COMEOUND {ug/L or ug/Kg) UG/KG Q
| I | i
| 71=55=6===-=cuuo 1,1,1-crichloroethane t 30540 |
i 79-0L-6==mmm=nne trichleorcethene i 202001 _ |
| 127-18=-q-=wmace tetrachlorocethene 1 32901 I
| I | I
FORM I VOA

BWXT Services, Inc. - NEL Services « 2016 Mt Athes Rd. * Lynchburg, VA + 24504-5847 » (434} 5225165
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308038

FORM 1 CLIENT SAMPLE NC.
SEMIVOLATILE ORGANICS ANALYSIS PATA SHEET
I I
| F13-51 {
Lab Name: BWXT SERVICES Contrackt: | |
Lab Code: Case No.: SAS5 No.: SDG No.: 0308038
Matrix: {(soil/water) SOIL Lab Sample ID: 0308038-03a
Sample wt/vol: 2,3 {(g/mL) G Lab File ID: H205V11
Level: {low/med) LOW Date Received: 08/19/G3
% Moisture: @ decanted: (Y/M} N Date Extracted:;(8/20/03
Concentrated Extract Volume: 1006 (uL} " pate Analvzed: 08/20/03
Injection Volume: {ul) ! Dilutign Factor: 1.0
GPC Cleanup: {Y/N} N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND fug/L or ug/Kg) UG/KG Q
| t i i
] 118-74-1--———-vm Hexachlorobenzene | 330010 i
I 117-81-7 - bis{2-Ethylnexyl)phthalate_ ) 372000|E |
I 92-52-4-—-—------ i,1'-Biphenyl l 364013 |
| | | |
FORM I 5V

A

BWXT Sevvices, i, - NEL Services » 2016 Mt Athos Rd. * Lynchburg, VA + 24504-5447 « (434} 5213165
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc,
Data Reporting Package: 0308038

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATHR SHEET
' !
| F13-51D0L |
Lab MName: BWXT SZRVICES Contract: | |
Lab Code: - Case No.: SAS No.: SDG No.: 0308C38
Matrix: (soil/warer) S50IL Lab Sample ID: 0308038-03ADL
Sample wtfveol: 2.3 {(g/mL) G Lab File ID: HZ15V33
Level: {low/med) LOW Date Received: 08/19/03
% Moisture: @ decanted: {¥Y/N} N Cate Extracted:08/20/03
Concentrated Extract Velume: 100G ¢ul) Date Analyzed: 0B/Z1/03
Injection Volume: {ul) Dilution Factor: 10.0
GPC Cleanup: {Y/M] N pl: 7.0
CONCENTRATION UMITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG o}
| | ! |
] 118-74-1-—--——~~ Hexachlorobenzena | 4280010 ]
| 117-81-7-----~=--bis{2-Ethylhexyl) phthalate__ | Iggo000tD !
| 92-52-4-~—c-amun 1,1'-Biphenyl | 42800 U |
i 1 | |
FORM I SV

Do T8 e d 1o
BWXT Services, Inc. - NEL Services = 2016 M. Athos Rd. + Lynchburg, VA » 24504-5447 + (434) 522-5163 3 EMAY P ot o
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308038

FGRM 1 CLIENT SAMPLE NO.
SEMIVGLATILE ORGANICS AMALYSIS DATA SHEET

: F13-52 :
Lab Mame: BWXT SERVICES Contract: | !
Lab Code: - . Case No.: SAS No.: 530G No.: 0308038
Matrix: (scil/water) SOIL Lab Sample ID: {308038-04A
Sample wt/vol: 2.0 {g/ml) G Lab File ID: H2Q5V12

Level: {low/med} - LOW Date Received: 08/19/03

% Moisture: © decanted: {¥/N) N Data Extracted:08/20/03
Concentrated Extract Volume: 1304 (uL) Date Analyzed: 08/20/03
Injecticn Volume: {ul}) Dilution Factor: 1.0

GPC Cleanup: {Y/N) N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND fug/L or ug/Kg) UG/KG Q

|
| 118-74~1------~~ Hexachlorobenzens

[ 117-8l-7-—=mw===m his{2-Ethylhexyl)phthalate
| 92-52-4-—===w=== 1,1*-Biphenyl

I

|
335017 |
22200018 !
2%801J |
|

FORM I 5V

BWXT Services, Ine. - NEL Services » 2016 Mt. Athos Rd. » Lynchburg, VA ¢ 24304.3247 « (434) 522-51 /5
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.

Data Reporting Package:

0308038

FORM 1
SEMIVOLATILE CRGANICS ANALYSIS DATA

Lab Name: BWXT SERVICES Contract:

Lab Code: - Case No.: SAS No.:

Matrix: {seil/water) SOIL

Sample wt/vol: 2,0 (g/mL) G

Level: {low/med) LOwW

% Moisture: 0 decanted: {Y/N) N

Concentrated Extract Volume: 1000 {ulL)

Injéction Volumes: {uL)

GPC Cleanup: {Y/N} N pH: 7.0

CLIENT SAMPLE NO.
SHEET

: F13-32DL i

| I
SDG No.: 0308038
Lab Sample TD: 0308038-04ADL
Lab File ID: H218V06
Date Received: 08/19/03
Date Extracted:08/20/03
Date Analyzed: 08/21/03

Dilution Factor: 10.0

CONCENTRATION UNITS:

CAS NO. COMPOUND tug/L

or ug/Xg) UG/KG Q

118-74-2-~—~—-=-- Hexachlerobenzene

92-52-4~———--uun 1,1"'-Biphenyl

| |

1 |

I 117-81-7--—--—-- bis{2-Ethylhexyl)phthalate__j 195000|D
| !

I

I
49100(U

4910010
{

FORM I SV

BWXT Services, Inc. - MEL Services « 2016 M Athos Ra. » Lynchburg, VA » 24504-5447 « (439) 522-3163
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308038

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
! i
| F20-S1 |
Lab MName: BWXT SERVICES Contract: 3 i
Lab Code: ™ Case Na.: SAS No.: SDG ¥Ne.: 308038
Matrix: {(soil/water) SOIL Lab Sample ID: 0308038-07a
Sample wt/vol: 2,1 (g/mL) G Lab File ID: H205V15
Level: {low/med) LOW pate Received: 08/19/Q3
* Moisture: O decanted: (Y/N) B Date Extracted:08/20/03
Concentrated Extract Volume: 1000 (uL} Date Analyzed: 08/20/03
Injection Volume: {ul) Cilution Facteor: 1.0
GEC Cleanup:  (Y/N) N pH: 7.0
: CONCENTRATION UNITS:
CAS NO. COMPOUND [ug/L or ug/Kg) UG/KG Q
| ] [ |
{ 118-74=1=----mmm Hexachlorobenzene | 54701 !
| 117-31-F--—---—~ bis(2-Ethylhexyl}phthalate | 2140001 {
| 92-52-4-----—--~~ 1,1'-Biphenyl l 4730|U [
| t { |
FORM I SV

BWXT Services, Tnc. - MEL Services » 2016 Mt Athos Rd. * Lynchburg, VA » 24504-3447 « (434) 522-5165
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308038

FORM 1 CLIENT SAMPLE NQ.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

: F20-s1DL :
Lab Name: BWXT SERVICES Concrace: i |
Lab Code: Case No.: . BAS No.: SDG Mo.: (308038
Marrix: [soil/water} SOIL . Lab Sampla ID: 0308038-C7ADL
Sample wt/val: 2.1 {g/mL) G Lab File ID: H215vD7

Level: {low/med) LOwW Date Received: 08/19/03

% Moisture: O decanted: (Y/N) N Date Extracted:D8/20/03
Concentrated Extract Voluma: 1000 {ulL) Date Analyzed: 08/21/03
Injecticn Volume: {ul} pilution Factor: 10.0

GPC Cleanup: {Y/N} N pH: 7.C

CONCENTRATION UNITS:
CAS NO. COMFQUND fug/L or ug/Kg)} UG/KG Q

b |
118-74-1-~~===== Hexachlorobenzene | 5210|DJ7
117-Bl=T==m == bis(2- Echylhexyl]phthalate | 1900000
!
!

92-52-d~==-===- 1,1'-Biphenyl 47300 (U
|

FORM I 5V

P [
BWXT Services, Toc. - NEL Services * 2016 Mt. Athos Rd. = Lynchburg, VA » 14504-5447 = (434) §22.5165 ey kew dnd
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308038

R FORM 1 CLTENT SAMPLE WO,
SEMIVOLATILE ORGAMICS AMALYSIS DATA SHEET
i 1
| F20-52 I
Zab Name: BWXT SEZRVICES Contract: | f
Lab Cade: Case No.: SAS No.: SDG No.: C308038
Matrix: (soil/water) SOIL Lab Sample ID: 0308038-08a
Sampla wt/vol: 2.1 {g/mi) G Lab File ID: H208V18
Level: {low/med)] LowW Date Received: 08/19/03
% Moisture: O decanted: (Y/N} N PData Extractad:08/22/02
Concentrated Extract Volume: 1000 {ul) Date Apalyzed: 08/20/03
Injection Volume: {ul) bilution Factocr: 1.0
GPC Cleanup: [¥/N) N pi: 7.0
CONCENTRATION UNITS:
CAS N2. COMPOLND {ug/L or ug/Kg) UG/KG Q
I ! | |
[ 11B=74=1--=--unn Hexachlorobenzens | 57801 _ !
| 117-81-F-+————-- bis(2-Ethylhexyliphthalate_ | 2140001= !
)} 92-52-4—--———mme 1,1'-Biphenyl i 52317 |
i | | ]
FCRM I 5V

N —
Pooa 15 L7 in

BWXT Services, Inc. - WEL Services » 2016 Mt Athos Rd. * Lynchburg, VA = 24504547 « (434) 522.5163

D-31



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308038

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET .

: F20-52DL :
Lab Name: BWXT SERVICES Contract: | |
Lab Caode: - Case No.: SAS No.: SDG No.: 0308038
Matriz: (soilfwater) SOIL Lab Sample ID: 0308038-0BADL
Sample wt/vel: 2.1 (g/mL) G Lab File ID: H213v08
Level: (low/mead) LOW Date Received: 08/19/03
% Moisture: O decanted: {(¥/N) N Date Extracted:08/20/03
Concentrated Extract Velume: 1000 (ull Date Analyzed: 08/21/03
Injection Volume: ful) Dilution Facter: 1¢.0
GPC Cleanup: [Y/N] N pE: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q

1 |
118-74-1---~-=-~~ Hexachlorobenzene | 5%30(0J |
117-81-7--—~w=== bis{Z-Ethylhexyl)phthalate | 19300010 |
92-52-4--—--~=== 1,1'-Biphenyl ! 4710010 b

| |

FORM I SV

BWXT Services, Inc. - NEL Services * 2016 M1 Athos Rd. » Lynchburg, VA » 24504.5447 » (434) 522-5165 CAEY ool 1é
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.

Data Reporting Package: 0308010 Supplement

CASE NARRATIVE
 Fraction; | Semivolatiles | Method: | SW846-3510C/8270C |
Sample Cross Reference Table:
File Lab ID Ciient ID

HI155V03.D S5648-34B1 SBLKO3
Hi55v04.D 5648-3451 SBLKQCO3
HI138VO5.D 0308010-03A F1251
H155V(6.D 0308010-03AMS FI1251MS
H1I55VQ7.D 0308010-03AMSD F1251MSD
HI55V08.D 0308010-04A F1282
H153V05.D 0308010-07A F3AS!
H15SVI0.D 0308010-08A FOAS2
H205V03.D 5648-37B1 SBLKO04
H205V04.D 5648-3751 SBLKQC04
H205V05.D 0308010-03ARE FI25iRE
H205V06.D 0308010-04ARE FI2SZ2RE
H205V(7.D 0308010-07TARE FOASIRE
H208V08.D 0308010-08ARE FOASIRE

Analytical Comments

L.

5.

6

The samples were *liquid"”, but were treated as a solid for holding time purposes. The 14-day holding times for this
fraction were met for the initial amlyscs Samples were extracted by a water method (3510C) because of the high
liquid content and the small aliquot size. :

For the original extractions/analysis runs: Recoveries of phenoil-d, and 2-fluoraphenol were low, These surrogates are
both volatile and acidic and as such are not chemically similar to the three target compounds. Some of the 2,4,6-
tribromomphencl recoveries were also low. All but one of the terphenyl-dy; recoveries from the sample matrix were
also low (6-11% recovery). This may be significant since terphenyl-d,4 bears somewhat more chemical similarity to
bis(2-ethylhexyl)phthalate. The 2-fluorobiphenyl and nitrobenzene-d; recoveries from sample F1251MS were also
low. Ail other surrogate recoveries were acceptable.

Due to the low recoveries of the surrogates, the samples were re-extracted and re-analyzed. The recoveries of phenol-ds
and 2-fluorophenol were still low. All the terphenyl-d;, recoveries from the sample matrix were also stifl low (40-47%

Técovery).

Samples were spiked with hexachlorobenxene. The hexachlorobenzene recoveries were low. Recovery of
hexachlorobenzene from the LCS was acceptable.

The 14-day holding times for this fraction were met.

* The norminal reporting limit (RL) is 5000 ug’Kg.

List of data qualifiers and definitions (some qualifiers may not be required for this report):

“B” - Analyte present in the blank.

“D” - Sample reanalyzed at a higher dilution,

“E” - Concentration exceeded the upper limit of calibration.

“J" —~ Analyte detected, but less than the quantitation limit.

“N™ - Presumptive evidence of a compound based on a library search.

» o
e

Fe]

i
el
L

ik
-
~

BWXT Services. Inc, - NEL Services ¢ 2016 M. Athos Rd. + Lynchburg, VA * 24504-5447 = (434) 522-5165 .
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308010 Supplement

List of data qualifiers and definitions (some qualifiers may not be requirea for this report):
“P” — Greater than 25% difference for detected concentrations from the 2 column method.
“U” — Analyte not detected. The quantitation limit is reported.

Unless otherwise stated, all results are on a "wet weight basis”
Unless already provided-in this report, a statement of the estimated uncertainty of the results is available. For all iterns
other than the conditions detailed above, these test results meet BWXT-NELS' interpretation of all requirements of

NELAC.

Paverrs A 4 F 10
BWXT Servicss, Inc. - NEL Services = 2016 Mr. Athos Rd. * Lyachburg, VA = 24504-5447 = (434) 522-5165 Page s uf il
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inec.
Data Reporting Package: 0308010 Supplemeqt

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
! i
| F1251 |
Lab Name: BWXT SERVICES Contract: | I
Lab Code: - Case No.: SAS No.: 5DG No.: 0308010

Matrix: [{soil/water) SOIL Lab Sample ID: 0308010-03A

Sample wt/vol: 2.3 (g/mL) G Lab File ID: H158V05
Lavel: [low/med) LOW Date Received: 08/04/03
% Moisture: O decanted: {(Y/N) N Date Extracted:08/13/03
Concentrated Extract Volume: 1004 (ul) Dare Analyzed: 08/15/03
Injection Volume: {ul} Dilution Factor: 1.0
GPC Cleanup: {Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS5 NG. COMPQUND (ug/L or ug/Kg) UG/KG Q
| | ! |
| 118-74-1-==w-mm= Hexachlorobenzene | 431U i
| 117-81-7---—--~-bis{2-Ethylhexyl)phthalate__| 21000] |
| 92-52-4-—-——-~—— 1,1'-Biphenyl | 431010 f
! ) i | 1
FORM I SV

BWXT Services, Inc. - NEL Services » 2016 M. Achos Rd, « Lynchburg, VA * 243504-5447 + (434) 522-5165
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc,
Data Reporting Package: 0308010 Supplement '

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
| |
_ i F1252 |
Lab Name: BWXT SERVICES Contract: ! !
Labk Code:r - Casa No.: SAS Mo.: SBG No.: 0308010
Matrix: (soil/water} SOIL Lab Sample ID: 03218013-04a
Sample wt/val: 2.0 {(g/mL} G Lab File IL: #H155v{8
Leval: {low/med) Low Date Received: 08704/03
% Maoistura: ¢ decanted: {Y/N} N Date Extracted:08/13/0)
Concentrated Extract Volume: 1000 |ul} Date Analyzed: 0E/15/03
Injection Volume: {ul}) Cilution Factor: 1.0
GPC Cleanup:  {Y/N) N pH: 7.0
COWCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/kg) UG/KG Q
i | ! !
| 118~74-l-—mmmee Hexachlorocbenzenae t 434010 ]
[ 117-81-7---—vmmm bis(2-Ethylhexyl}phthalate |} 19200) i
} §2-52wd=mmmmmmm 1,1*-Biphenyl | 494010 5
| I l |
FORM T 8V

R
BWXT Services. Inc. - NEL Services + 2016 Mt Athos Rd. » Lynchburz. VA ® 24304-5847 » (434) 522-5165 HEHG ARV CH

e
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.

Data Reporting Package: 0308018 Supplement

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
: [ !
| FIAas1 |
Lab Mame: BWXT SERVICES Contract: | |
Lab Code: Case No.: SAS Ne. : SDG No.: 0308010
Matrix: [soil/water) S50TL Lab Sample ID: 0308010-07A
Sample wt/vol: 2.0 (gfml} G Lab File ID: H155v09
Level: (law/med) LowW ' Date Received: 08/04/03
% Moisture: 0 dacanted: (Y/N) N Date Extracted:08/13/03
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 08/15/03
Injection Volume: (ul} Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kgl UG/KG Q
| [ | |
I 118-74-1--—-"-m Hexachlorobenzene | 48400 |
1 117-81-7------—-bis(2-Echylhexyl)phthalats__! 9900 {
1 92-52-4~--—---—- 1,1*'-Biphenyl I 494010 I
| | ! |
FORM I SV

BWXT Services, Inc. - NEL Services * 2016 Mt Athos Rd. » Lynchburg, VA # 24504-5447 = (434) 522-5165
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308010 Supplement

FORM

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

1

CLIENT SAMPLE NG,

|
| F9RS52Z |

Lab Name: BWXT SERVICES Contract: | !
Lab Code: Case No.: SAS No.: SDG Na.: 0308010
Matrix: (scil/water) SOIL Lab Sample ID: 0308010-08A
Sample wr/vel: Z.5 lg/mL) G Lab File ID: H1558V10
Level: (low/med) LOW Date Received: 08/04/03
% Moisture: 0O decanted: (Y/N) KN Date Extracted:08/13/03
Concentrated Extract Volume: 1000 {ul) Date Analyzed: 08/15/03
Injecrion Volume: {ul} Dilution Factor: 1.0
GFC Cleanup: (¥Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
i [ I I
I 118-74-1--wv—emm Hexachlorobenzene | 4080 |U |
[ 117-81-7--——-—n bis(2-Ethylhexyl)phthalate ! 13500 )
| 92-52-4—————ruee 1.1'-Biphenyl i 4080(U |
| | 1 |
FORM I 5V

BWXT Services, Inc. - NEL Services « 2016 Mt. Athos Rd, * Uynchburg, VA * 24504-5447 * (433)522.5165
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ANALYTICAL DATA PACKAGE for MSE Technology Applicatiens, Inc.

Data Reporting Package: 0308010 Supplement

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
| |
| F1251RE |
Lab Name: BWXT SERVICES Contract: ! )
Lab Code: Case No.: SAS No.: SDG Mo.: 0302010
Mactrix: {soil/water} S0IL Lab Sample ID: 030B010-03ARE
Sample wt/vol: 2.2 (g/ml) G Lab File ID: H208V03
Level: {low/med) LOW Date Raceived: 08/04/03
% Moisture: 0 decanted: (¥/N) N Date Extracted:08/20/03
Concentrated Extract Volume: 1000 {ul) Date Analyzed: 08/20/03
Injection Volume: (uL) Dilution Factor: 1.9
GPC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg} UG/KG Q
| | 1 1
| 118-M4-1---————~ Hexachlorobenzene { 47513 I
[ 117-81-F-=-=r-== bis(2-Ethylhexyl}phrhalate | 52400] !
| 92-52-4---~===== 1,i'-Biphenyl ] 4644010 |
i : I 1 |
FORM I 5V

e pren 3y b 47
BWXT Servioss, lac. - NEL Services * 2016 Mt Athos Rd. + Lynchoury, VA * 24504-5447 + (434) 522-5165 CRES MO s 2
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Data Reporting Package: 0308010 Supplement

ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
| I
| Fl252RE |
Lab Name: BWXT SERVICES Contracet: 1 |
Lab Code: '- Case No.: SAS No.: $DG No.: 0308010

Matrix: (soil/water) SOIL Lab Sample ID: £308010-04ARE

Sample wtfvol: 2.3 (g/ml} G Labh File ID: H208VQ6

Level: {low/med) LOwW Date Received: 08/04/03

D-40

% Moisture: 0 decanted: (¥Y/N) N Date Extracted:08/20/03
Concentrated Extract Volume: 1000 {ul) Date Analyzed: 08/20/03
Injection Volume: {uL} Dilutien Factor: 1.0
GPC Cleanup: (Y/d) N - pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND [ug/L or ug/Kg) UG/KG Q
I | [ I
| 118-74-1-----—~= Hexachlorobenzene I 18T )
] 117=-81-7--=—-—-—- bis(2-Ethylhexyl)phthalate_ | 404001 |
| 92-52-4-————---- 1,1'-Biphenyl | 428010 |
[ | | !
FORM I 5V
Uy £ P
BWXT Services. Inc. - NEL Services * 2016 Mt Athos Rd. = Lynchburg, VA = 24504-5347 v (434) 5225165 AU 16 L1 e



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308010 Supplement

FORM 1 CLIENT SAMPLE NO.
SEMIVOQLATILE QRGANICS ANALYSIS DATA SHEET
1 |
i FO9ASLIRE |
Lab Name: BWAT SERVICES Contract: | |
Lab Code: - Case No.: SAS No.: SDG No.: 0308010

Macrix: (soil/water}) SOIL Lab Sample ID: (0308010-07ARE

Sampla wt/vol: 2.3 (g/mL} G Lab File ID: H205v07
Leveal: {low/med) LOW Date Received: 08/04/03
% Meoisture: 0 decanted: (Y/N) N Date Extracted:08/20/03
Concentrated Extract Volume: 1000 {ul) Date Analyzed: 08/20/03
Injection Volume: ful} ) Dilution Factor: 1.0
GPL Cleanup: (Y/H) M pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
| | | ]
| 118-~74-1-—--~=-— Hexachlorobenzene ) | 442010 t
| 117-81-F~-~—=--—- bis(Z-Ethylhexyl)phthalate__| 26400] t
| 92-52-4-~m===mun 1,1'-Biphenyl | 44200 I
I I | I
FORM I SV

Eh)

Page di of

v

i

BWXT Services, Inc. - NEL Services » 2016 Mr. Athos Rd, * Lynchbuzg, VA + 24504-3447 = (434) 522-5165
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308010 Supplement

FORM 1 CLIENT SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
| t
| F9ASZRE

Lab Name: BWXT SERVICES Contract: | I

Lab Code: .. Case No.: SAS No.: SDG Nao.: 0303010
Matrix: (soil/water) SOIL Lab Sample I0: 0308010-0BARE
Sample wt/vol: 2.3 (g/ml} G Lab File ID: . H205V(8
Leval: {low/med) LOwW Date Received: 08/04/03

% Moisture: O decanted: (Y/N) N Date Extracted:08/20/03
Concentrated Extract Volume: 1000 {ul} Date Analyzed: 08/20/03
Injection W¥olume: {ul) Dilution Factor: 1.0

GPC Cleanup:  (Y/N) N pH: 7.0

CONCENTRATION UNITS:
CAS NQ. COMPOUND fug/L or ug/Kg)l UG/KG Q

| i
4410tU i
20660 |
441010 1
| !

1
| 118-74-1-=--—~mu Hexachlorobenzene

I 117-B1-T—— - mm e Dis(2-Ethylhexyl)phcthalate
| 82-82-4w——meeam 1,1'-Biphenyl

t

FORM I SV

i

e
ey
-
s
o
L
o

BWXT Services, Inc. - NEL Services * 20116 Mt Athos Rd. * Lynchburg, VA » 245045347 = (414} 522-5165 HE NN
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307042

CASE NARRATIVE
[ Fraction: [ Volatiles | Method; | SW846-5035/3260B |
Sample Cross Reference Table:
File Lab ID Client ID
HO6V03.D AF01 VBLK L0
HO6V04.D §3933 VBLKQCIO
HO6VOS.D 0307042-D1ADL FEV1
HOSV0E.D 0307042-02ADL F8V2
HO6V07.D 0307042-03ADL FoVi
HO6VOE.D 0307042-04ADL Fov2
HO7V03.D AGO1 VBLKI!I
HI7V04.D 53936 LCS1!
HOTV05.D 0307042-02ADL FRV2ZRE
HO7V06.D 0307042-03ADL FIVIRE

Analytieal Comments

[. The samples were “liquid”, but were treated as a solid for holding time purposes. The 14-day holding times for this
fraction were met for the initial analyses. The re-analyses were performed one day afier expiration of the holding time.

"~ 2. Sample dilutions were based on conversations with the customer. There were no target detects in any of the samples,
The two samples that were expected to bre high level samples were re-diluted and reanalyzed to meet the reporting
limits. The re-analyses are denoted on the forms with an “RE" suffix on the sample identifiers. The re-analyses were
performed one day after expiration of the holding times.

. 3. Thesamples were extracted as a liquid except that they were aliquoted by mass rather than volume. This alfows the
nits to be expressed on a per kg basis; consistent with the statement of work reporting units. Results are reported on a
“wet weight” basis.

4. Al surrogate recoverics were acceptable.

5. . Because of the wide range of expected concentrations, surrogates were added immediately prior to purging per Method
5033 Section 6.1.3.5. - .

6. The nominal reporting fimit (RL) is 2000 ug/Kg.

List of data qualifiers and definitions (some qualifiers mzy not be required for this report):
“B" — Analyte present in the blank.
“D" — Sample reanalyzed at a higher dilution.
“E" - Concentration exceeded the upper limit of calibration.
“I" — Analyte detected, bat less than the quantitation limit.
"N" — Presumptive evidence of a compound based on a library search.

~— P —Geeater than 25% difference for detected concentrations from the 2 column method.

“U” - Analyte not detected. The quantitation limit is reported.

Unless otherwise stated, alf results are an a "wet weight basis™
Unless aiready provided in this report, a statement of the estimated uncertainty of the results is available, Forall items
other than the conditions detailed above, these rest results meet BWXT-NELS' interpretation of all requirements of

- ‘NELAC. :

£ -
BWXT Services, Inc. - NEL Services = 2016 Mt Athos Rd. * Lynchburg, VA * 24504-5447 + (d34) 522-5165 & apg
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307042

FORM 1 CLIENT SAMPLE NC.
VOLATILE ORGANICS ANALYSIS DATA SHEET
| |
| Favl |
Lab Name: BWXT SERVICES - NELS Contract: | |
Lab Code: Case No.: $a5 No.: SDG No.: 0307042
Matrix: (soil/water) WATER Lab Sample ID: (307042-01ADL
Sample wt/vol: 2.5 (g/mL] G Lab File ID: HOBVOS
Level: tlow/med) MED Date Received: 07/25/03
% Moisture: not dec. Date Analyzed: 0B8/06/03
GC Column: RTX-VMS ID: 6.53 {mm) Dilution Factor: 1.0
Soil Extract Volume: S({ml) Sail Aliquct Volume: 180 {ul)
CONCENTRATION UNITS:
CRS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
{ | | |
i 71-85-6-——-————-- 1,1,1-crichloroethane } 19900 |
| 19-01i-6-- --trichlorocethene | 1%90|0 i
| 127-18-4-——-———- tetrachloroethene | 1990|U |
I | i |
FORM I VOA

BWXT Services, Inc. - NEL Services ® 2016 Mr Athos Rd. # Lynchburg, VA * 24504-5347 » (414) 522-5165
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307042

FORM 1 -CI.IENT SAMPLE NOC.
VCOLATILE ORGANICS ANALYSIS DATA SHEET
! l
| Fav2 !
Lab Name: BWXT SERVICES - NELS Contract: | ]
lab Code: Case Wo.: 5AS WNo.: $DC No.: 0307042
Mateix: (scil/water} WATER ’ Labh Sample ID: 0307042-0ZADL
Sample wt/vol: 2.5 (g/mL) G Lab File ID: HOGV(E
Level: {low/med)  MED Date Received: 07/25/03
% Moisture: not dec. Date Analyred: 08/06/03
GC Column: RTX-VMS ID: 0.53 ({mm}) Dilution Factor: 1.0
Soil Extract Volume: 5{mil} Soil Aliquot WVoluma: 50(ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND [ug/L or ug/Kg) UG/KG Q
1 | | |
| 71-55~f===mmwmum- 1,1,1i-trichloroethane | 398010 |
I 79-01-6---~---—~ trichlorgathene | 398010 |
I 127-18-4=----—--= tetrachlorcethene i 33800 ]
| 1 | !
FORM I VOA

BWXT Services, Inc. - NEL Services ® 2016 Mt. Athos Rd, » Lynchburg, VA * 24304-3447 « (434} 5225165
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ANALYTICAL DATA PACKAGE for MSE Techunology Applications, Inc.
Data Reporting Package: 0307042

FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

‘I FBV2ZRE :
Lab Name: BWXT SERVICES - NELS Contract: ! |
Lab Code: Case No.: SAS No.: S0G No.: 0307042
Matzix: (soil/water) WATER Lab Sample ID: 0307042-02ADL
Sample wt/val: 2.5 [g/mlL) G Lab File ID: HOTVOS
Level: {low/mad) MED Date Received: 07/25/03
% Moisture: not dec. Date Analyzed: 08/07/03
GC Calumn: RTX-VMS ID: 0.53 {mm) Dilution Factor: 1.0

Soil Extract Volume: S{ml) So0il Aliquot Volume: 100 {ul)

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG 2

| )
71-55-F=-—-—-=-==~ 1,1,1-trichlorrethans | 198010
T9-01l-f~=——==rma- trichlorcethene | 133040
127-18-4--=w-——- tetrachloroathene ! 183010

i i

FORM I VOA

BWXT Services, Inc. - NEL Sewvices » 2016 Mt Athos Rd, * Lynchburg, VA + 24504-5H7 « (434) §72.5165 AR

D-46



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307042

FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

! l

i Fovl |
Lab Name: BWXT SERVICES - NELS Contract: | !
Lab Code:- Case No.: - SAS5 No.: SDG Mo.: 0307C42
Matrix: (secil/water) WATER . : Lab Sample ID: 0307042-03ADL
Sample wt/vol: . 2.8 {é/mL) G Lab File ID: HOBVOT

Level: {low/med) MED ’ ' Date Received: (07/25/03

% Moisture: not dec. Date Analvzed: 08/06/03

GC Column: RTX-VMS ID: 0.53 {mm) Dilution Factor: 1.0

Soil Extract Volume: 5(ml) Soil Aligquot Volume: 50 (ul)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q

| | |

1 71-95-B-w——=-mmm 1,1,1-trichloroethane [ 4000|U
P 79-01-6=-mmmmormr trichloroethene | 4040010
| I
| !

127-18-4---—-=== tetrachloroethene 400044
|

FORM I VOA

BWXT Services, Inc. - NEL Services = 2016 Mt Athos Rd. * Lynchburg, VA » 24304-3447 « (334) 522.5165 aile
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0307042

FORM 1 CLIENT SAMPLE NO.
VOLATILE QRGANICS ANALYSIS DATA SHEET
I
[ FSV1IRE i
Lab Wame: 3WXT SERVICES - NELS Contract: | |
Lab Code: Case No.: SAS No.: SDG No.: 0307042
Matrix: (soil/water) WATER Lab Sample ID: 0307042-03ADL
Sample wt/vol: 2.5 (g/ml) G Lab File ID: HO?VO0B
Level: (low/med) MED Date Received: 07/25/03
% Moisture: not dec. Date Analyzed: 08/07/03
GC Column: RTX-VMS ID: 0.53 {(mm) Dilution Factor: 1.0
So0il Extract Volume: 5{ml) ) Soil Aliquot Volume: 100 (ul}
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG o}

| ! 1 |

| 71-55-6f-—v-w—mmm 1,1,1-trichlorcechane | 200010 |

t 78-0l-6-~--—mm—— trichlorgethene | 2000|U |

| 127-18-4——---—-= tatrachloroethene | 200010 }

| | | !

FORM I V0OA
BWNXT Services, Inc. - NEL Serviees * 2016 Mu. Athos Rd. * Lynchburg, VA » 24504-5447 = (434) 5225165 HESHER
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, [nc.
Data Reporting Package: 0307042

FORM 1 CLIENT SAMPLE NOG.
VOLATILE ORGANICS ANALYSIS DATA SHEET
i [
| Fove |
Lab WName: BWXT SERVICES - NELS Contract: ) |
Lab Code: Case No.: : SAS No.: 5DG No.: 0307042
Matrix: (seil/water} WATER . Lab Sample ID: 0307042~04ADL
Sample wt/vol: 2.5 ilg/ml) G Lab File ID:  HOgVOA
Level: {low/med) MED © Date Receiwved: 07/25/03
% Moisture: not dec. Date Analyzed: G8/06/03
GC Column: RTX-VMS ID: 0.53 (mm) Dilution Facter: 1.0
So0il Extract Velume: Siml} Soil Aliquot Volume: 100{uk)
. CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
| | b |
[ 71-55=f===m=mwmwun 1,1,1-trichloroethane | 197010 |
| 79-01-6-- --trichlorcethene | 1970|U ]
127-18-4-——————- tetrachlorcethene i 197014 1
I |

FORM I VOA

BWXT Services, [nc. - NEL Services « 2016 Mt Athog Rd. * Lynchburg, VA = 24504-5447 » (434} 522-5165

D-49



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308010

CASE NARRATIVE
[ Fraction: ] Voatiles I Method: | SW846-5035/8260B |
Sample Cross Reference Table:
File Lab ID Client ID
HI5V03D ALOL VBLKI8
H15V04.D 53963 VBLKQC!8
HISV05.D $659-09B1 VBLK19
Hi5V06.D 0308010-01ADL F12Vv1
HIVQT.D 0308010-02ADL Fi2Vv2
HI5V08.D 0308010-0SADL F9AVI
HI5V09.D 0308010-06ADL FIAV2
H15V03.D AL0L VBLK13
HI5V04.D 53963 VBLKQCIS

~ Analytical Comments

]

The sampies were "liquid”, but were treated as a solid for holding time purposes. The !4-day helding times for this
fraction were met for the initial analyses.

The samples were extracted as a liquid except that they were aliquoted by mass rather than volume. This allows the
units to be expressed on a per kg basis; consistent with the statement of work reponting units. Results are reported on a
“wet weight" basis.

All surrogate recoveries were acceptable.

These samples were analyzed along with the next (chronologieal) batch of samples. A sample from that batch was
spiked. All LCS recoveries were acceptable,

Because of the wide range of expected concentrations, surrogates were added immediately prior to purging per Method
5035 Section 6.1.3.5.

The nominal reporting limit (RL) is 2000 ug/Kp.

LFraction:

| Method: | SW846-3510C/8270C |

l Semivolatiles

Sample Cross Reference Table:

File Lab ID Clieat ID
H158V03.D S5648-34B1 SBLKO3
7 H158V04.D S648-3451 SBLKQCO3
H158V03.D 0308010-03A F1251
HI1358V06.D 0308010-03AMS FI2S1IMS
- H158V07.D 0303010-03AMSD FI128IMSD
H155V03.D 0308010-04A F1282
H158V09.D 0308010-07A FOASI
Hi38V10.D 0308010-C8A FIASY B

BWXT Services, Inc. - NEL Services ® 2016 Mt Athos Rd. * Lynchburg, VA o 24504-5447 o (4'34} 522-5163

D-30




ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: (308010

Analvtical Comments

7. The samples were “liquid”, but were treated as a solid for holding time purposes. The 14-day holding times for this
fraction were met for the initial analyses. Samples were extracted by a water method (3510C) because of the high
liquid content and the small aliquot size.

8. Recoveries of phenol-ds and 2-fluorophencl were low., These surrogates are both volatile and acidic and as such are not
chemically similar to the three target compounds. Some of the 2,4,6-tribromomphencl recoveries were also low. All
but one of the terphenyl-dy4 recoveries from the sample matrix were also low. This may be significant since terphenyl-
d;. bears somewhat more chemical similarity to bis(2-ethythexyliphthalate. The 2-flucrobiphenyl and nitrobenzene-d,
recoveries from sampte F1281MS were also low. All other surrogate recoveries were acceptable.

9. Sampies were spiked with hexachkorobenxere, The hexachiorobenzene recoveries were low. Recovery of
hexachlorobenzene from the LCS was acceptable.

10. The 14-day holding times for this fraction were met.

11. The nominal reporting limit (RL) is 5000 ug/Kg.

List of data qualifiers and definitions (some qualifiers may not be required for this report):
“B" — Analyte present in the blank.
“D™ — Sample reanalyzed at a higher dilution.
“E" - Concentration exceeded the upper limit of calibration.
“I” - Analyte detected, but less than the quantitation limit.
“N” — Presumptive evidence of a compound based on a library search.
“P” — Greater than 25% difference for detected concentrations from the 2 column method.
“U” — Analyte not detected. The quantitation limit is reported.

Unless otherwise stated, all results are on a "wet weight basis"

Unless afready provided in this report, a statement of the estimated uncertainty of the results is available. For all items
other than the conditions detailed above, these test results meet BWXT-NELS' interpretation of a1l requirements of
NELAC.

BWXT Services, In¢. - NEL Services » 2016 Mt Athos Rd. » Lynchburg, VA » 2a504-3347 » {334) 522-5163 g -'*

D-51



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.

Data Reporting Package: 0308010

FORM 1
VOLATILE ORGANICS ANALYSIS DATA SHEET
Lab Wame: BWXT SERVICES Contract:
Lab Code: - Case No.: SAS No.:

Marcrix: (soil/water) WATER

CLIENT SAMPLE NO.

5DG N

Sample wt/vol: 2.8 (g/wl) G Lab Fila ID:

Level: {low/mad} MED

% Moisture: not dec.

F12vl

o.: 0308010

H15V06

Date Received: 09/04/03

Date Analyzed: 08/15/03

Lab Sample ID: 0308010-01ADL

GC Column: RTX~VMS  ID: 0.53 (mm) Dilution Factor: 1.0
S0il Extract Volume: 3({ml} Soil Aligquot Volume: 100 {uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q

1 | | !

f 71-55-f-w~-—-mmmm 1,1,1-trichlozroethane | 151010 |

| 79-01-6~~-====-== rrichloroethene | 15104U |

| 127-1B-4=-=-=====- tetrachloroethene | 131010 |

} j | |

FORM I VOA
. : g =y F 17
BWXT Services, Inc. - NEL Services » 2016 Mr. Athos Rd. * Lynchburg. VA + 24504-5347 = (434) 5125165 EEELRIA R
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc. _
Data Reporting Package: 0308010

FORM 1 CLIENT SAMPLE NO,
VOLATILE ORGANICS ANALYSIS DATA SHEET
i |
I Fl2v2Z |
Lapb Name: BWXT SERVICES Cantract: | |
Lab Code: Case No.: SAS Mo.: SDG No.: 0IDBG10
Marrix: (soil/water) WATER Lab Sample ID: 0308010-0ZADL
Sample wt/vol: 2.6 (g/ml) G ' Lab File ID:  H15v07
Level: {low/med) MED Date Received: 08/04/03
% Moisture: not dec. Date Analyzed: 08/15/03
GC Column: RTX-VMS ID: 0.53 {mm) Diluticon Factor: 1.0
Soil Extract Volume: S{ml) Soil Aliguot Volume: 100 {ul)
CONCENTRATION UNITS:
CAS NO. COMPCUND (ug/L or ug/¥g) UG/KG Q
i | | |
[ 71-55~f~+—=m-==- -~ 1,1,1-trichloroethane | 19S50 u 1
| 19-01-6-——m——m=n trichloroethene | 12501U0 |
| 127-18-4-=~=m~== tetrachlorvethene { 1950 |U |
t t | |
TORM I VOA

kPP S i B
BWXT Services, Inc. - NEL Services + 2016 Mt. Athos Rd. « Lynchburg, VA  Z4504-5447 + (434) 522-5165 Fage » 153

D-53



ANALYTICAL DATA PACKAGE for MSE Technology Appllcanons Inc.
Data Reporting Package: 0308010

FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS AMALYSIS DATA SHEET
I |
' | FOAV] |
Lab Name: BWXT STRVICES Contract: | }
Lab Code: Case No.: 5A5 No.: SDG No.: 0308010
Matrix: {scil/water) WATER Lab Sample ID: 0308010-05ADL
Sample wt/vol: 2.6 (g/mL) G Lab File ID: H15v08
Level: (low/med) MED : Date Received: 08/04/03
% Moisture: not dec. ) Date Analyzed: 08/15/03
GC Column: RTX-VMS ID: .53 (mm) Dilution Factor: 1.0
Soil Extract Volume: S5¢ml} Soil Aliguot Volume: 100 {uz)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
1 i i I
| T1-55-6-—--—=-== 1.,1.1-trichlorcethane | 1830|U |
| 79-01-f-=~=—mmmm trichloroethene | 1859010 |
| 127-18~-4--—-———- tetrachloroethene | 18%0|U0 |
i I ! |
FORM I VOA
‘{'x. it YT
RWXT Services, [nc. - MEL Services » 2016 ATt Athas Rd o T unchhure, VA * 24304-5147 » 14141 77,3165 SR FE I G
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308010

FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

: F9aV2 :
Lab Name: BWXT SERVICES Contract: | t
Lab Code: Case No.: SAS No.: SDG No.: 0308010
Macrix: (soil/water) WATER Lab Sample ID: 0308010-06ADL
Sample wt/vol: 2.6 (g/mL) G : Lab File ID: H15V09
Level: {low/med) MED Date Received: 08/04/03
% Moisture: not dec. Date Analyzed: 08/15/03
GC Column: RTX-VMS ID: 0.5%3 (mm} Dilution Factor: 1.0
So0il Extract Volume: 5 (ml) Soil Aliqueot Volume: 100 {uL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q

l } | |
| 71-55-f-+———-—-- 1,1,1-trichloroethane { 19301U |
t 79-01+6--———-=== trichlorcethene | 19301U i
| 127=1§-4-—~~-——- tetrachloroethene | 193010 |
| : ! I |

FORM I VOA

BWXT Services, Inc. - NEL Services * 2016 Mt Athos Rd. * Lynchburg, YA » 24504-3347 » (434) 5225165

D-55



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308010

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
[ |
| F1251 |
Lab Name: BWXT SERVICES Contzact: | i
Lab Code: Case No.: SAS No.: SDG No.: 0308010
Matzix: {(soil/water} SOIL Lab Sample IC: 0308J10-03A
Sample wt/vol: 2.3 (g/mL) G Lab File ID: H155VQ5
Level: {low/med) LOW Date Received: 08/04/03
% Moisture: O decanted: (Y/N) N Date Extracted:08/13/03
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 08/15/03
Injection Volume: {ul) Dilutien Factor: 1.0
GPFC Cleanup: (Y/M) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L cr ug/Kg) UG/KG Q
| | | |
| 118-74-lm-m=mw=- Hexachlorobenzene | 4314|U |
| 117-81-7-- -bis (2-Ethylhexyl}phthalate | 210001 I
| 92-52-4--————-—-- I,1'-Biphenyl [ 43101U |
I b ! |
FORM I SV
Do B i i3
BWXT Services. [nc. - NEL Services » 2016 Me. Athos Rd. » Lynchburg, VA ¢ 24504-3447 = {434) 522-5165 [
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Data Reporting Package: 0308010

ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
|
] Fl252
Lab MName: BWXT SERVICES Contract: l
Lab Code: Case No.: SAS No.: SDG No.: 0308010

Matrix: {soil/water) SOIL Lab Sample ID: 0308010-04A

Sample wt/vol: 2.0 (g/ml) G Lab File ID: H155V0B
Level: {low/med] LOW Date Received: 08/04/03
% Moisture: O decanted: (Y/N} N Data Extracted:;08/13/03
Concentrated Extract Volume: 1000 {ul) Date Analyzed: 08/15/03
Injection Volume: (uL) Dilution Factor: 1.0
GPC Cleanup: {Y/N} N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
I | | |
| 118-74~lmw-mmmm Hexachlorobenzene | 4940|U |
[ 117~Bl-T7-—==-u"~ bis{2-Ethylhexyl)phthalate | 13200} |
| 92-52-4-———-ue—— 1,1'-Biphenyl | 4940 |U I
| | l

FORM I 3V

BWXT Services. Inc, - NEL Services » 2016 Me. Athos Rd. = Lynchburg, VA » 24504-5447 « (434) 512-5185

D-37



Data Reporting Package: 0308010

ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DAT2a SHEET
I |
| F9AS1 !
Lab Name: BWXT SERVICES Contract: | 1
Lab Code: . Case No.: SAS No.: SBG No.: 0308010

Matzix: {soil/water) SOIL Lab Sample ID: 0308010-07A

Sample wt/wol: 2.0 {g/mL) G Lab File ID: H155v09
Levels {low/med) LOW Date Received: C8/04/03
% Moisture: 0 decanted: (Y/N} N Date Extracted:08/13/03
Concentratad Extract Volume: 1000 (ul) Date Analyzed: 08/15/03
Injecticn Volume: [ul) Dilution Factor: 1.0
GPC Cleanup: (Y/H) N pH: 1.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
1 | i |
i L18=-74=l=-—-——-= Hexachlorobenzene | 494010 i
| 117-81-7--------bis (2-Bthylhexyl}phthalate_ | 93001 |
| 92~52-4-———-—-—=~ 1,1'-Biphenyl ; 4949|U |
| | | |
FORM I 5V

BWXT Services. Inc. - NEL Services * 2016 Mt. Athos Rd. » Lynchburg, VA * 24304.5447 = (334) §22-5163

D-58
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308010

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS AMALYSIS DATA SHEET
| |
| F9a52 I
Lab Name: BWXT SERVICES Contract: . | I
Lab Code: Case No.: SA5 No.: SDG No.: Q308010
Marrix: (soil/water) SOIL Lab Sample ID: 0308010-08A
Sample wt/wvol: 2.5 (g/mL) G Lab File 1D: H155V10
Level: [low/med) LOoW Date Received: 08/04/03
% Moisture: 0 decanted: {Y/N) N ‘Date Extracted:08/13/03
Concencrated Extract Volume: 1000 {ul) Date Analyzed: 08/15/03
Injection Volume: {ul) Dilytion Factor: 1.0
GPC Cleanup: (Y/M) N pH: 7.0
. CONCENTRATION UNITS: .
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
| l | |
} 118-74-1~======= #exachlarobenzene | 4080 |U |
| 117-Bl~7======== bis{2-Ethylhexyl)phthalate_ | 135004 |
| 92~52=4======mwex 1,1"-Biphenyl | 408010 !
| | | i
FORM I SV
Paagn 1Y b 17
BWXT Services. Inc., - NEL Services » 2016 Mt Athos Rd. » Lynchburg, VA » 24304-3447 » (234) 522.5163 .2 i 2’- 1L 1.‘1 ‘-—-

D-59



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0309016

CASE NARRATIVE
| Fraction: [ Volatites | Method: [ SW846-5035/82608 |
Sample Cross Reference Table:
File Lab ID Clieat ID
Fi6V03.D AS01L VBLK3I
[16V04.D 54013 LCS31
116V08.D 5659-1281 VBLK32
116V09.D 0303016-01ADL F22.V1
L&VIND 0309016-02ADL F22-V2
1l6VII1.D 0309016-02ADLMS F22.V2MS
[16V12.D 0309016-02ADLMSD F22-VZIMSD

Analvtical Comments

b, The samples were “liguid”, but were treated as a solid for holding time purposes. The 14-day holding times for this
fraction were met for the initial anaiyses,

2. The sampies were extracted as a liquid except that they were aliquoted by mass rather than volwne. This aliows the
units to be expressed an a per kg basis; consistent with the statement of work reporting units. Results are reponed on a
“wet weight™ basis. -

3. All surrogate recoveries were acceptable.

4. All MS/MSD recoveries were acceptable.

5. Because of the wide range of expected concentrations, swrogates were added immediately prior to purging per Method
5035 Section 6.1.3.5.

6. The rominal reporting limit (RL) is 2000 ug/Kg.

Fraction: Semivolatiles | Method: | SW846-3510C/8270C |

Sample Cross Reference Table:

Fiie Lab [D Client ID
I11sv09.d 5648-47B! SBLK13
== - = fisvi0d - 5643-4781 SBLKQCIS
flisvll.d 0309016-03A F22-51
[isvi2d 030901 6-04A F22-52
[llsvi3.d 030901 6-04AMS F22-52M8
f1svi4.d 0309016-04AMSD F22-§2MSD

BWXT Services, Inc. - NEL Services « 2016 MI Athos Rd. + Lynchburg, VA + 24504-3447 = [434) $22.5165 [ .

D-60



ANALYTICAL DATA PACKAGE for MSE Technoloegy Applications, Inc.
Data Reporting Package: 0309016

Analvtical Comments

7. The samples were “liquid”, but were treated as a solid for holding time purposes. The 14-day holding times for this
fraction were met for the initial analyses. Samples were extracted by a water method {3310C) because of the high
liquid cont and the small atiquot size.

8. The terphenyl-d,s recoveries were slightty low from all of the sample matrices. The terphenyl-d,; recoveries from the
blank and LCS were welt within the acceptable range. All other surrogate recoveries were accepiable.

9. There was a small amount of Eis(z-ethylhexyl)phthalate inthe blank. Bis(2-ethylhexyl)phthalate is a common
laboratory contaminant. :

10. Recovery of hexachlorobenzene from the MS/MSD and LCS was acceptable.
11. The 14-day holding times for this fraction were met.

12, The nominal reporting limit (RL) is 3000 ug/Kg.

Fraction: [pcB Method: [ SW846-3510C/R082 |

Sample Cross Reference Table:

File Labh 1D Client 1D
TI2HP16.d 5648-46B1 PBLK0O9
HIHPL7d 8648-4651 PBLKQC0S
112HP{8.d ’ 0309016-05A F22-p
[1ZHP19.d 0309016-05AMS F22-PM$
FI2HP20.d 0309016-05AMSD F22-PMSD

Analvtical Comments

13. All surrogate recoveries were acceptable.
14. Alt MS/MSD recoveries were acceptabie.
5. The 14-day halding times for this fraction were met.

16. The nominal reporting limit (RL) s 1000 ug/Kg.

List of data qualifiers and definitions (some qualifiers may not be required for this report):
“B” - Anatyte present in the blank.
“D" - Sample reanalyzed at a higher dilution.
“E" — Concentration exceeded the upper limit of calibration.

.17 = Analyte detected, but less than the guantitation limit,

“N” - Presumptive evidence of a compound based on a library search.
“P"” - Greater than 25% difference for detected concentrations from the 2 column method.
“U" - Analyte not detected. The quantitation limit is reported.

Unless otherwise stated, ail results are on a "wet weight basis”

Unless already provided in this report, a statement of the estimated uncertainty of the results is available. Forall items
other than the conditions detailed above, these test results meet BWXT-NELS interpretation of ajl requirements of
NELAC.

BWXT Services. [nc. - NEL Services * 2006 Me. Athos Rd. ¢ Lynchburg, VA * 23504-3447 » (833) 322-3165 San e o

D-61



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0309016

FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
! I
i F22-v1 |
Lab Name: BWXT SERVICES Contrace: I f
Lab Coede: - Case No.: SAaS Mo, SDG No.: 0308016
Matrix: (soil/water) SOIL Lab Sample ID: 0309016-QlADL
Sample wo/wvol: 2.6 {g/mL) G Lab File ID: 11603
Lavel: {low/med}) MED Date Recelved: 09/05/03
% Moisture: not dec. Date Apalyzed: 09/16/03
GC Column: RTX~VMS ID: 0.53  {mm) Pilution Facror: 1.0
Soil Extract Volume: 5{ml) Seil Aliquot Volume: 100 (ul)
CONCENTRATION UNITS:
CAS NO. COMPQUND ug/L or ug/Kg) UG/KG Q
! | | !
| 71455-6~~————--~ l,1,1-trichloroethane | L3501 i
1 79-01-6-~ trichlorcethens t 1950¢U ]
{ 127-18-4~—---—-~ tetrachloroethene | 1950V |
| i I |
FORM I WOA

BWXT Services, Ine. - NEL Services * 2016 M. Athos Rd. * Lynchburg, VA ¢ 24504-3447 = (4341 522-3163

D-62



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.

Data Reporting Package: 0309016

FORM 1 CLIENT SAMPLE NO,
VOLATILE ORGANICS ANALYSIS DATA SHEET
| b
| F22-v2 |
Labk Name: BWXT SERVICES Contract: | |
Lab Code: - Case Ma.: SAS No.: 520G Mo.: 0309016
Matrix: (goil/water) SOIL Lab Sample ID: 030%016-02ACL
Sample wt/vol: 2.5 (g/ml) G " Lab File ID:  I16V1O
Level: (low/med) MED Dace Received: 09/05/03
% Moisture: not dec. Date Analyzed: 09/16/03
GC Column: RTX-VMS ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: 5 (m}) Soil Aliquot Volume: 100 (i) .
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kgl UG/KG Q
I | ! i
| T1~55=f===—c-m-= 1,1,l-trichloroethane ! 19%Q(4 i
| 79~0l-f==wmmmmmm trichleoroethene | 144043 1
| 127-18-4-----=m= retrachloroethene | 106043 i
] 1 b )
FORM I VOA

BWXT Services. Ine. - NEL Services * 2014 Mt Athos Ry, * Lynchburg, VA ¢ J4304-3447 = (434} 3223165 S S

D-63



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc,
Data Reporting Package: 0309016

FORM 1 CLIENT SAMPLZ NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
I l
! F22-51 1
Lab Mame: BWXT SERVICES contract: | |
Lab Code: Case Mo.: SA5 No.: SDG No.: 030%901s
Matrix: {soil/water! SOIL Lab Sample ID: 0Q309016-032
Sample wt/vol: 2.0 lg/ml) G Lab File ID: I1isvli
Level: {low/mad) LowW Date Received: 09/05/03
% Moisture: O decanted: (Y/N} N Date Extracted:29/09/33
Concentrated Extract Volume: 1200 (ul) Dare Analyzed: 049/11/03
Injection Volume: (uzy Qilution Factoer: 1.0
GPC Cleanup: (Y7 o pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND " (ug/L or ug/Kgl UG/XS ]
| i i |
! o118-74 -1~ Hexachlorchenzere 1 870 t
f117-81-Tememmmmm bis(2-Ethylhexyliphthalate | 333001B 1
{ 92-52-4---ncemmn 1.1'-Biphenyl T 492010 |
| ! | |
FCRM T 5%

BWXT Services, Inc. - NEL Services * 2016 i Athos Rd. ¢ Lynchburg, WA = 245304-547 @ {454} 522-5143

D-64



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inec.
Data Reporting Package: 0309016

FORM 1 CLIENT SAMPLE NO.
SEMIVCGLATILE ORGANICS ANALYSIS OATA SHEET —
| i
) f F22-52 |
Lah Name: BWXT SERVICES Contrace: ) [ |
Lab Code: - Case No.: SAS No.: 306G No.: 0303Clé
Matrix; {(soil/water) SOLL Lab Sample 1D; 0309016-04A
Sample wt/vol: 2.1 {(g/ml)y G Lab File ID: IlisvVl2
Level: {low/med) LOW Date Receivad: 09/05/03
¥ Moisture: @ decanted: ([¥/N) N Daze Extracted:09/0%/03
Concentrated Extract Volume: 1000 (ul} Date Analyzed: 09/1l/03
Injection Volume: (ul} Dilution Factor: 1.4
GPC Cleanup: {1/N} N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPQUND {ug/L or ug/Kg) UG/KG 2
! | | t
i 118-74-1l-==~--—- Hexachlorobenzens ! 476010 |
b 117-81-F-~--===-~ bis (2-Ethylhexyliphthalate | 177008 |
| 92-52~4-----=--- 1,1'-Biphenyl | 478040 ]
| ! ! !
FORM [ SV

BWXT Services. Ine, - NEL Services ® 2016 Mt Athin R ¢ Lynchbure, VA + 24304-5447 ¢ {4341 3225143

D-65



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0309016

FORM 1 CLIENT SAMPLE NQ.
PCB ORGANICS ANALYSIS DATA SHEET
: F22-p :

Lab Mame: BWXT SERVICES Contract: ! I
Lab Code: Case No.: SAS Fo.: 5DG No.: 0303016
Matrix: (soil/water} S0IL Lab Sample ID: 030%0G16-05A
Sample wt/vol: 1.2 (g/mL) G Lab File ID: I12HFl8
Level: {low/med) LOW Date Received: 09/05/03
% Mgisture: 0 decanted: (Y/N} N Date Extracted:03/0%/03
Concentrated Extract Volume: 10000 (ul) Date Analyzed: 09/12/03
Injection Volume: 1.0 {uL) Dilution Factor: 1.0
GPC Cleanup: {Y/N) B pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q

i ! | |
| 11096-82-5---~—~ Aroclor-1260 ! 66001 |
) | | !

FORM I PCB

BWXT Services, Inc. - NEL Services * 2016 Mr Athos Rd. * Lynchburg, VA » 23504-5447 * (434) 522-3165 Pooe (48 of 239

D-66



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc¢.

Data Reporting Package: 0308042

CASE NARRATIVE
{ Fraction: | Volatiles | Method: | SW846-5033/8260B |
Sample Cross Reference Table:
File Lab ID Client ID
H26V01.D ANQL VBLK23
H26V04.D 53977 VBLKQC23
H26V10.D 8659-11B1DL VBLK24
H26V13.D 0308042-01ADL Fl6-Vi
H26V16.D 0308042-02ADL Fl&-v2
H26V11.D 0308042-06ADL F21-Vi
H26V18.D 0308042-07ADL F21-v2
H26V19.D 0308042-07ADLMS F21-VIMS
H26V20.D 0308042-07ADLMSD F21-V2MSD

Analytical Comments

1. The samples were “liquid”, but were treated as a solid for holding time purposes. The 14-day holding times for this

fraction were met for the initial analyses.

2. The samples were extracted as a liquid except that they were aliquoted by mass rather than volume. This allows the
units to be expressed on a per kg basis; consistent with the statement of work reporting units. Results are reported on a
“wet weight” basts.

3. All surrogate recoveries were acceptable.

4. All MS/MSD recoveries were acceptabls,

5. Because of the wide range of expected concenaralions, surrogates were added immediately prior 1o purging per Method

5035 Section 5.1.3.5.

6. The nominai reporting limit (RL) is 2000 ug/Kg.

Eraction:

TSemivolatiles

Method: | SW846-3510C/8270C |

Sample Cross Reference Table:

File LabID Client ID
N 1035V03.D S648-43B1 SBLKO9
[035V04.D $648-4351 LC509
1035V035.0 (308042-03A Fl16-51
1038V06.D 0308042-04A Fi6-82
- 03sve7.D 0308042-08A F21-51
1038V08.D 0308042-09A F2i-52
103SV09.D 0308042-09AMS5 F21-S2M3
[038V10.D 0308042-09AMSD F21-82MSD

BWNXT Services, [nc. - NEL Services + 2016 Mt Athos Rd. » Lynchbure, VA = 23504-5447 » (434} 522-3163

D-67



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308042

Analvtical Comments

7. The samples were “liquid”, but were treated as a solid for holding time purposes. The [4-day holding times for this
fraction were met for the initial analyses. Samples were extracted by a water method (3510C) because of the high
liquid cont and the small aliquot size.

8. All surrogates were acceptable

9. Recovery of hexachiorobenzene from the MS/MSD and LCS was acceptable.

10. The 14-day holding times for this fraction were met.

11. The nominal reporting limit (RL} is 5000 ug/Kg.

[ Fraction: |PCB | Method: | SW846-3510C/8082 |

Sample Cross Reference Table:

File Lab ID Client ID
103HPO3.d 5648-44B1 PBLKO2
103HPO4 d 8648-4481 LCS02
I03HPO35.4 0308042-05A Ftap
13HP06.d 0308042-10A F21P
[03HPO7 d 0308042-10AMS F21PMS
[03HP08.d 0368042-10AMSD F21PMSD

Analytical Comunents

2. All surropate recoveries were acceptable.

3. Al MS/MSD recoveries were acceptable.
14. The t4-day holding times for this fraction were met.

13. The nominal reporting limit (RL) is 1000 ug/Kg.

List of data qualifiers and definitions (some qualifiers may neot be required for this report):
“B" - Analyte present in the blank.
“D" - Sample reanalyzed at a higher dilution.
“E" — Concentration exceeded the upper limit of calibration.
“J” — Analyte detected, but less than the quantitation limit.
“N” — Presumptive evidence of a compound based on a library search.

ept = Gigater than 25% difference for detected concentrations from the 2 column method.,
“U” — Analyte not detected. The quantitation [imit is reported,

Unless otherwise stated, all results are on a "wet weight basis”

Unlesg already provided in this report, a statement of the estimated uncertainty of the results is available, For all items
other than the conditions detaited above, these test results meet BWXT-NELS' interpretation of all requirements of
NELAC.

BWXT Services, Inc. - NEL Services * 2016 Mt Athos Rd. * Lynchburg, VA « 24304.3247 » (334) 5225165 Doalen o e

D-68



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308042

FORM 1 . CLIENT SAMPLE NO,
VOLATILE ORGANICS ANALYSIS DATA SKEET
i .
] Flg-V1 |
Lab Mame: BWXT SERVICES Contract: | |
Lab Code: - Case Ng.: SAS No.: SDG No.: 0308042
Matrix: (soil/water) SQIL Lab Sample ID: 030804Z-0lADL
Sample wt/vol: 2.% (g/mL} G Lab File TD: B26V15
Level: {low/med) MED Date Received: 08/22/03
% Moisture: not dec. Date Analyzed: Q08/26/03
GC Column: RTX-VMS I0: 0.53 (mm) Pilutiorn Facror: 1.0
Soil Extract Volume: . 5{ml) Seil Aliguor Volume: 109 (L)
CONCENTRATIQN UNITS:
CAS NO. COMPOUND fug/L or ug/Hg) UG/KG Q
i | | I
| 71-55-6--=—==-=-= 1,1,1-trichloroethane ! 1930|U )
| 79-01-6---- --trichloroethene | 1%30|U |
I 127-18-4-~=um-=-== tatrachloroethene | 19301U |
| ! I !
FORM I VDA

BWXT Servives. Inc. - NEL Services » 2016 Mu Athos Rd. » Lynchburg, VA + 24504-5447 « (43433223163

D-69



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.

Data Reporting Package:

0308042

FORM 1

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Wame: BWXT SERVICES Contract:
Lab Code: Case No.: SAS No.:
Matrix: (soil/warer) SOIL

Sample wt/vol: 2.6 (g/mL) G

Level: [low/med) MED

% Moisture: not dec.

GC Column: RTX-VMS ID: 0.53 (mm)

CLIENT SAMPLE NO.

: Fl6-v2 :
b |
S5DG No.: 0308042
Lab Sample ID: 0308042-02ADL
Lab File ID: H26V16
Date Received: 08/22/03
Date Analyzed: 08/26/03

Dilution Factor: 1.0

S0ll Extract Volume: 5iml} Soil Aliquot Volume: 100 {ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
| i | I
| 71-35-f=-=-===~--= 1,1,1-trichloroethane 1 13&60ju |
| 19-01-6--=-~--—- trichlornethens | 136040 |
b 127-18=4==ne tetrachloroethene ! 196010 !
| i 1 |
FORM I VOA

BWXT Services, [nc. - MEL Services * 2016 M1 Athos Rd. = Lynchburg, VA » 24504-5447 ¢ [334) $22-5163

D-70



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 6308042

FOFM L CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
| !
! F21-v1 |
Lab Name: BWXT SERVICES Contract: |
Lab Code: - Case Ne.: SAaS Ne.: S0DG No.: 0308042
Matrix: (soil/water) SOIL Lab Sample IC: 0308042-06ADL
Sample wt/vol: 2.5 (g/ml) G Lab File ID: H26V1?
Level: {low/med) MED Date Received: 08/22/03
% Mcisture: not dec. Date Analyzed: (8/26/03
GC Column: RTX-VMS ID: 0.53 (mm) Dilution Factor: 1.0
S0il Extract Volume: 5 (ml} So0il Aligquot Volume: 100 [uL)
CONCENTRATION UNITS:
CAS NO. CCMPOUND {ug/L or uq/Kg) UG/KG Q
| | | |
I 71-55-f==cmv-mn 1,1,l-trichiorcechane 1 196010 I
I 79~01-f==- -~-trichlorcethene | 9521J |
| 127-18-4--—-=~== tetrachloroethena | 1960|U |
i 1 1 !
FORM I VOA

BWXT Servives, Inc. - NEL Servicas + 2016 Mr. Athos Rd. + Lynchburg, Va « 24504-3447 + (4343 5325163 g M

D-71



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308042

FORM 1 CLIENT SAMPLE NG.
VOLATILE ORGANICS ANALYSIS DATA SHEET
| |
| F21-v2 |
Lab Name: BWXT SERVICES Contract: | !
Lab Code: Case No.: SAS No.: SDG No.: 0308042
Matrix: (soil/water) SQIL ~Lab Sample ID: 0308042-07ADL
Sample wr/vol: 2.6 {g/mL) G Lab File ID: H2&6V18
Level: {low/med}) MED Date Received: (8/22/03
% Moisture: not dec. Date Analyzed: 08/26/03
GC Column: RTX-VMS ID: 0.53 {mm) Dilution Factor: 1.0
Soil Extract Volume: 5{ml) 501l Aliguot Volume: 100 (ul)y
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/EG Q
! | ! |
| 71~55-f-—=====w- 1,1,1-trichloroethane [ 19501y i
| 79-01-f-wmmmmae trichloroethene | T40(J !
1 127-18-4~----~-- tetrachloroethens | 195010 I
] i ! !
FORM I VOA
BWXT Services, fnc. - NEL Services * 2016 Mt Athos Rd. « Lynchbur, VA = 243045447 v (434 522-5165 N
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc,
Data Reporting Package: 0308042

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
| |
] Fl6-581 1
Lab MName: BWXT SERVICES Contract: | ]

Lab Code: Case No.: SAS No.: SDG No.: 0308042
Matrix: (soil/water) SOIL Lab Sample ID: 0308042-03A
Sample wt/vol: 2.1 {g/mL) G Lab File ID: I035V05
Level: {low/med) LOW Date Received: 08/22/03
% Moisture: 0 decanted: (Y/N) N Date Extracted:09/02/03
Concentrated Extract Volume: 1060 (ul) Date Analyzed: 0%/63/03

Injection Volume: {ul} Dilution Factor: 1.0

GEC Cleanup: (Y/N} N pH: 7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kgl UG/KG Q

! i |
118-74-1-—~w--—== Hexachlorobenzene | 8051T |
117-81-F——mmmem o bis{Z-Ethylhexyl)phchalaca_ ! 29500 i
92-52-4-====mmm 1,1'-Biphenyl | 4730|U I

1 I |

FCORM I SV

BWXT Services. Inc. - NEL Services = 2010 Mt Athos Rd, ¢ Lynchburg, VA = 23504-3447 « (434) 322-3165

D-73



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308042

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
i !
I F15-52 |
Lab Name: BWXT SERVICES Contrace: | i
Lab Code: -’ Case No.: SAS No.: SDG No.: 0308042
Matrix: {soil/water) 50IL Lab Sample 1ID: 0303042-04R
Sample wt/veol: 2.0 {g/mL) G Lab File ID: I035W06
Level: {low/mad) LOW Date Received: 08/22/03
% MWoisture: Q decanted: {Y/M) W Date Extracted:09/02/073
Concentrated Extract Volume: 1060 {uL) Date Analyzed: 09/03/03
Injection Vaolume: {ul) Dilution Factor: 1.0
GEC Cleanup: {Y/N) N pH: 7.0
CONCENTRATION UNITS:
ChAS NO. COMPOUND {ug/L or ug/Kg) UG/KG Q
| | ! !
] 118-74-1-—---m=~ Hexachlorobenzene 1 4920|U |
i 117-81~-7--- --bis(2-Etnylhexyl)phthalate | 274001 '
| 92-52-4-———~=-—= 1,1 -Biphenyl I 492010 t
; 1 |

FORM I 5V

BWXT Services, Inc. - NEL Services = 2016 Mt Athos Rd. » Lynchburg, VA * 243035447 » (134) 522-3163

D-74



ANALYTICAL DATA PACKAGE for MSE Technology Applicatians, Inc

Data Reporting Package: 0308042

FORM 1 CLICNT SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
|

i F21-51
Lab Name: BWXT SERVICES Contract: |
Lab Code: Case No.: SAS No.: 50G No.: 0308042
Matrix; (seil/water} SQIL Lab Sample I0: Q308042-08A
Sample wt/vol: 2.0 (g/fmlL) G Lab File ID: 1035v07
Level: {low/med) Low Date Received: 08/22/03
% Moisture: O decanrted: (Y/N] N Date Extracted:09/02/03
Concentrated Extract Volume: 1000 (ul} Date Analyzed: 0%/03/03
Injection Volums: {ul) Dilution Factor: 1.0
GPC Cleanup: [Y/N) N pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg} UG/KG o]
| | | !
pol18-74-1 - Hexachlorobenzene | T361J |
| 117-81-Trwmmmmmm bis(2-Ethylhexyl)phthalate | 226004 i
{ 92-532-4--------= 1,1'-Biphenyl | 4940 |U 1
| { i {
FORM I SV

BWXT Services, [nc. - NEL Services » 2016 Mr. Athos Rd. * Lynchburg, VA » 2450425447 ¢ (434} 322-3105
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc,

Data Reporting Package: 0308042

FORM 1 CLIENT SAMILE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
T

Lab Name: BWAT SERVICZES Contract: | I
Lab Zode: - Case No.: SAS No.: S No,: 0308042
Matrix: (soil/water) SOIL Lab Sarple [D: 0338042-09A
Sample wisvol: 2.2 igfml}y G Lab File ID: IJ35V08
Level: {Llow/med) LOW Date Received: 08/22/03
% Moisture: 0 decanted: {[Y/N) Date Extracted:0%/02/03
Concentrated Extract Volums: 1000 {uL) pate Analyzed: 09/03/03
Injection Volume: {ul}) {ilution Factor: 1.0
GPC Cleanup: (¥/N) N pH: 7.0

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG
! 1 |
| L18-74-1--—--+-- Hexzchlorobhenzene | are|.s
} 117-81-7-- -——-bis12—Ethylhexyl]phthala:e___l 25700
| 92-32-4=-—cnromm 1,1"-Biphenyl f 445U
i i }
FGaM I 3V

BWXT Services, Inc. - NEL Secvices = 2016 M Athos Rd. + Lynchburg, WA * 24304-5447 ¢ (434 522-5165

D-76



ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc¢,
Data Reporting Package: 0308042

FORM 1 CLIENT SAMPLE NO.
PCE ORGANICS ANALYSIS DATA SHEET
: F16P I}
Lab Name: BWXT SERVICES Contract: | 1
t.ab Cade: - Casa No.: SAS No.: SDG No.: 0308042
Matrix: (soil/water) SOIL Lab Sample ID: 0308042-05A
Sample wt/veol: 1.2 (g/mL) G Lab File ID: IQ3HPOS
Level: tlow/med) LCW Date Received: 08/22/03
% Moisture: 0 decanted: (Y/N) N Date Extracted:0%/02/03
Concentrated Extract Volume: 10000 (uL) Date Analyzed: 09/G3/03
Injection Volume: 1.0(uk) . Dilution Factor: 1.0
GPC Cleanup: (¥/M} W pH: 7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) UG/KG v}
| [ | |
i 11096-82-5---==~ }\roclcr—1250________: lGOOJIH___:
FORM I PCB

BWXT Services, Inc. - NEL Services « 2006 Mt. Athos Rd. » Lynchburg, VA + 24504.5447 » (334) 322.5165
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ANALYTICAL DATA PACKAGE for MSE Technology Applications, Inc.
Data Reporting Package: 0308042

FORM 1 CLIENT SAMPLE NGO,
PCB ORGANICS ANALYSIS DATA SHEET
| i
i F21p |
Lab Name: BWXT SERVICES Contract: |

Lab Coder . Case No.: 5A5 No.: SDG No.: 0308042

Matrix: {seil/warer) SOIL Lab Sample ID: 03080D42-10A

Sample wt/vol: 1.0 (g/mL} G Lab File ID: IO03HPOG
Level: (low/med) LOW Date Received: 08/22/03
% Moisture: { decanted: (Y/N} N Data Extracted:09/02/03
Concentrated Extract Volume: 10000 {ul) Date Analyzed: 0%/03/03
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N} N CpH: 7.0
. CONCEMTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG v}
| I | i
| 11096-82«5-=~-—- Aroclozr-1260 | 26001 l
1 | | {
FORM I PCB

BWXT Services, Ine. - NEL Servicas » 2016 Mt Athos Re. + Lynchburg. VA * 23304-5447 = (434) 522-5163 LA
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Appendix E

HKM Engineering
Analytical Data

E-1



E-2



E INEERIMG I—

05~Aug'b 1031 am

Client: MSE/TA-V-TANKS CO/S

BIF: 010685

Sample ID Collected Date Customer's Sample ID Chloride
(mg/L)

030702H001 061972003 F-1B 220

030702H002  DE24/2003 F-24, 8220

030702H0C3 082572003 F.4 148

Q30702HO06  0&/30/2003 F-5-CH 154

E-3

Review_ liviwt



ENQINEEIING'_

MSE/TA - V -Tanks CO/S
TCLP Metals

Batch No.: Hg3700

~0.0001

0.0002

030702H007 F-5-MH 0.312 379

7030702]']008 LO-M 298 200
HKM Laberatory Reviewed by 'I-‘ig-t &

E-4



ENGIN&EEIHG'"

MSE/TA - V -Tanks CO/S
QA/QC Summary

TCLP Metals

Batch No.: Hg3700

Values in mg/L

iDL
CRDL

PBW

Qcs

030702H007
03070
R

F-5-MH

030702HO07A  F-5-MH
030702H007
SPIKE ADDED

F-5-MHA

Y RE

GVE

0.010
0.010

0010U

0.499

0.312

2.430

0312
2.000

HKM Laboratery

E-5

0.0001
-0.0002

0.0001 U

0.0067

37.9000

39.5000
37.90C0
0.0010

Reviewed by K (D



Volatile Organic Compounds

| EPA Method 82608
m Extraction Method:  EPA 5020
EMNSGINEERI MG W aam—— Sample Matrix: Water
Date Reported: 07/29/2003
Date Sampled: 06/19/2003
Client: MSE/Jay Cornish Date Received: 06/19/2003
Project: V Tank Date Analyzed: 07/02/2003
Lab Id.; 030626M001
Sample 1d: F-1B-1
Dilution: 10X
Result
Compound CAS No. (po/l) Qualifier
[1,1,1-Trichloroethane 156-59-2 <1.0 0.28 J
Trichloroethene 79-01-6 5.1
Tetrachloroethene 127-18-4 <1.0 0.63J
Surrogate Report
Conc. Added Conc. Found Qe
Compound {palL) {g/L} % Rec, Range |
Dibromoftuoremethane 10.0 9.94 9g.4 80-120
1,2-Dichloroethane-d, 10.0 9.78 97.8 80- 120
Toluene-da 10.0 9.81 88.1 80-120
4-Bromofiuorebenzene 10.0 9.43 94.3 80 - 120
U - compound not detected (7L
J - compound detected, but concentration less than quantitation limit Review




Volatile Organic Compounds
EPA Method 82608

m Extraction Method:  EPA 5030
ErNGIMEERI NG W omews Sample Matrix: Water

Date Reported: 07/29/2003
Date Sampled: 06/19/2003
Client: MSE/Jay Comnish Date Received: 06/19/2003
Project: V Tank Date Analyzed: 07/02/2003

Lab Id.: 030626M001
Sample lch: F-1B-1

Dilution: 100X
Result
[compound CAS No. _ (pgl) Qualifier
1,1.1-Trichloroethane 156-58-2 <1.0 u
[Trichloroethene 79-01-6 <1.0 0.53J
Tetrachloroethene 127-18-4 <10 U
Surrogate Report

Conc. Added - Conc. Found Qc I
Compound {ng/l) {ug/L} % Rec. Range
Dibromofluoromethane 10.0 10.26 1026 80-120
1,2-Dichioroethane-d, 10.0 10.70 107.0 80- 120
Toluene-dy 10.0 9.58 088 80 -120
4-Bromofluorobenzene 10.0 5.47 94.7 80-120 |
U - compound not detected oo
J - compound detected, but concentration less than quantitation limit Review



Volatile Organic Compounds
£PA Method 82608

m Extraction Method: EPA 5030
ENNCGIMEERI NG W —— Sample Matrix: Water
Date Reported:  07/29/2003
Date Sampled: 06/19/2003
Client: MSE/Jay Cornish Date Received: 06/19/2003
Project: V Tank Date Analyzed: 07/02/2003
Lab Id.: 030626M001

Sampie Id: F-1B -1

Ditution: 1000X

" Result
Trichioroethene 79-01-6 <1.0 0114
Tetrachloroethene 127-18-4 < 1.0 U
Surrogate Report

Conc. Added  Conc. Found Qc
Compound (ngil) oL} % Rec. Range
Dibromeflucromethane 10.0 10.50 105.0 80-120
1,2-Dichloroethane-d, 10.0 1015 1015 80-120
Toluene-dg 10.0 10.03 100.3 80-120
4-Bromofluorohenzene 10.0 877 B87.7 B0 -120
U - compound not detected O
J - compound detected, but concentration less than quantitation limit Review




Volatite Organic Compounds
EPA Method 8260B

m Extraction Method:  EPA 5030
EMNGINEERI N o W Sample Matrix: Water

Date Reported: 07/29/2003
Date Sampled: 06/19/2003
Client: MSE/Jay Cornish Date Received: 06/19/2003
Project: V Tank Date Analyzed: 07/02/2003

Lab Id.: 030626M002
Sampleld: F-1B- 2

Dilution: 10X

Result
|Compound CAS No. (ngiL) Qualifier
[1,1,1-Trichlorcethane 156-59-2 <1.0 0.354
Trichloroethene 79-01-6 57
Tetrachloroethene 127-18-4 <1.0 0.87J

Surrogate Report .
Conc. Added Conc. Found Qc

Compound (ra/L) {ralL) % Rec. Range
Bibromofluoromethane 16.0 11.29 112.9 80-120
1,2-Dichloroethane-d, 10.0 10.66 106.6 80-120
Taluene-dy 10.0 10.52 105.2 80-120
4-Bromofluorobenzene 10.0 9.32 93.2 80-120
U - compound not detected oF
J - compound detected, but concentration less than quantitation limit Review

E-9



Volatile Organic Compounds
EPA Method 82608

m Extraction Method: EPA 5030
EMGINMEERING W m—m——— Sample Matrix: Water
Date Reported: D7/29/2003
Date Sampled: 06/1%/2003
Client; MSE/Jay Comish Date Received: 06/1%/2003
Project: V Tank Date Analyzed: 07/G2/2003
Lab id.: 030626M002
Sample ld: F-1B-2
Dilution: 100X
Result |
Compound CAS No. (pg/Ll) Qualifier
1,1,1-Trichloroethane 158-58-2 < 1.0 u
Trichloroethene 79-01-6 < 1.0 0.60J
Teirachloroethene 127-18-4 <1.0 U
Surrogate Repont
Conc, Added Conc, Found Qc
Compound (ngiL) (rg/L) % Rec. Range
Dibromofiucrormnethane 10.0 10.15 101.5 80 - 120
1,2-Dichloroethane-d, 10.0 10.26 1028 80-120
Toluene-d, 100 9.47 84.7 80-120
4-Bromaofluorchenzene 10.0 9.71 97.1 80-120
U - compound not detected LT
J - compound detected, but concentration less than quantitation limit Review

E-10




Volatile Qrganic Compounds
EPA Method 82608

m Extraction Method: EPA 5030
E MG IMNEERI N G W anmumm Sampie Matrix: Water

Date Reported: 07/29/2002
Date Sampled: 06/19/2002
Client: MSE/Jay Cornish Date Received: 06/19/2003
Project: V Tank Date Analtyzed: 07/02/2003
Lab [d.: 030626M002
Sampleild:  F-1B-2
Dilution: 1000X

. Result .

Compound CAS No. (sg/L) Qualifier
1,1,1-Trichloroethane 156-59-2 < 1.0 T
Dinrormoﬂuoromeihane 10.0 10.28 102.8 80-120
1,2-Dichloroethane-d, 10.0 10.78 107.8 80-120
Toluene-dy 10.0 10.02 100.2 80-120
4-Bromofluorobenzens 10.0 8.77 87.7 80 - 120
U - compound not detected P

J - compound detected, but concentration less than quantitation limit Review




Volatile Organic Compounds
EPA Method 82608

m Extraction Method:  EPA 5030
ET G IMEERI NG W Sample Matrix: Water

Date Reported: 07/22/2003
Date Sampled: 06/30/2003

Client: MSE/Jay Comish Date Received: 06/30/2003
Project: V Tank Date Analyzed: 07/02/2003
LabId.: 030702H004
Sample id: F-5-VH
Dilution: 10X
Result
Compound CAS No. (ngiL) Qualifier
1,1,1-Trichlorcethane 156-59-2 < 1.0 0.97 J
Trichloroethene 79-016 1.9
Tetrachloroethene 127-18-4 <10 u
Surrogale Report
Conc, Added Cone. Found Qc
Compound {ng/L) {uoil) % Rec. Range
Dibromoflucromethane 10.0 10.24 102.4 80-120
1,2-Dichloroethane-d, 10.0 11.10 111.0 80-120
Toluene-dg 100 10.17 101.7 80 - 120
4-Bromofluorobenzens 10.0 9.15 91.5 80- 120
U - compound not detected |
J - compound detecied, but concentration less than quantitation limit Review

E-12




Volatile Organic Compounds

st = EPA Method 82608
m Extraction Method: EPA 5030
EMGIMNMEERI MG Waman Samptle Matrix: Water

Date Reported: 07/22/2003
Date Sampled: 06/30/2003
Client; MSE/Jay Cornish Date Receijved: 06/30/2003
Project: V Tank Date Analyzed: 07/02/2003
Lab Id.: 030702H004
Sampile Id: F-8-VH
Dilution: 100X
Result
lcompound CAS No. {ug/L) Qualifier
I1,1,1-Trichloroethane 156-5¢-2 <10 u
Trichloroethene 79-01-6 < 1.0 0.25 4
Tetrachloroethene 127-18-4 < 1.0 U
Surrogate Report
Conc. Added  Conc. Found Qc
Compound fugiL) (ngiL) % Rec. Range__J
Dibromofluoromethane 10.0 10.57 105.7 80-120
1,2-Dichloroethane-d, 10.0 9.81 98.1 80-120
Toluene-dg 10.0 9.51 951 80-120
4-Bromaofluarobenzene 10.0 2.198 81.9 80-120
L - compound not detected Yl ol
J - compound delected, but concentration less than quantitation lirmit Review




Volatile Organic Compounds
EPA Method 82608

m Extraction Method:  EPA 5030
EMNGIMEERI NG W Sample Matrix: Water

Date Reported: 07/22/2003
Date Sampled: 06/30/2003

Client: MSE/Jay Cornish Date Received; 06/30/2003
Project: V Tank Date Analyzed: 07/02/2003
iab id.: 030702H004

Sampie Id: F-5-VH

Dilution: 1000X

i Result
Cempound CAS No. (pgiL) Qualifier
1,1, 1-Trichloroethane 156-59-2 < 1.0 u
Trichloroethene 79-01-6 <10 u
Tetrachloroethene 127-18-4 <10 9]
Surrogate Report

Conc. Added  Conc. Feund Qc
Compound {rall) frall) % Rec. Range
Dibromofluoromethane 10.0 10.56 105.9 80 - 120
1,2-Dichioroethane-d, 1040 881 a8.1 80 - 120
Toluene-d, 16.0 867 96.7 80-120
4-Bromofluorobenzene 10.0 8.80 98.0 80 -120
It - compound nat detected ol
J - compound detected, but concentration less than guantitation fimit Review



Volatile Organic Compounds

EPA Method 82608
ANStinEER I N e T —— Sample Matrix: Water
Date Reported: 07/22/2003
Laboratory Reagent Blank Date Sampled: N/A
Date Received: N/A
Method 82608 Date Analyzed: 07/02/2003
Client: MSE/Jay Comish
Project: V Tank
Lab Id.: 0T02LRB1
Result [
Compound CAS No. {(ng/L} Qualifier
1,1.1-Trichloroethane 156-58-2 < 1.0 U
Trichloroethene 79-01-6 <1.0 u
Tetrachloroethens 127-18-4 <1.0 u
Surrogate Report
Conc. Added Conc, Found Qc
Compound (ng/L} (ng/L) % Rec. Range
Dibromofluoromethane 10.0 10.81 106.1 80-120
1,2-Dichloroethane-d, 10.0 9.38 93.8 80-120
Toluene-ds 10.0 10.21 102.1 80 - 120
4-Bromoflugrobenzene 10.0 9.34 93.4 80 - 120
U - compound not detected (8
J - compound detected, but concentration less than quantitation limit Review



ENGIMNEERIMNG l*

Laboratory Control Sample

Method 8260B

Volatiie Organic Compounds
EPA Method 82608

Date Reported: 07/22/2003

Extraction Method: EPA 5030
Date Analyzed: 07/02/2003

Sample Matrix:  Water

Client: MSE/Jay Cornish
Project: V Tank
Description; 0702LCS1

E-16

Conc. Added Conc. Found Qc
Compound {pa/L) {pg/L) % Rec. Range
——
1,1,1-Trichicroethane 10.0 8.79 87.9 70-130
Trichloroethene 10.0 10.13 101.3 70-130Q
Tetrachlorgethene 10.0 9.42 94.2 70-130
Surrogate Report
Cong. Added Conc, Found Qc
Compound (ng/l) (paiL} % Rec.  Range
Dibromofluoremethane 10.0 9.78 g97.8 80-120
1,2-Dichloroethane-d, 10.0 0.64 96.4 BO - 120
Tolune-dg 10.0 9.73 97.3 80-120
4-Bromoflucrobenzene 10.0 10.51 1051 80-120 |
('t ot
Review




‘Water Volatile Duplicate Report

Method 8260B
Lab Name: HKM Laboratories Customer: MSE / Jay Cornish
Lab Code: MTC010
Sample No.:  030702H004 Date Analyzed: 07/03/2003
Sample Result | Duplicate Result QC
[Analyte ug/L RPD # Limit
1,1,1-Trichiaroethane 0.97 0.94 27 20.0
Trichloroethene 1.91 1.73 9.6 200
Tetrachioroethene < 0.50 < .50 N/A 20.0
L P
Review
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EMR GIMNEERING 'm

Semi-Volatile Organic Compounds

EPA Method 525.2

[Screening)

Extraction Method:; EPA 3510
Sample Matrix: Aqueous
Date Repaorted: 0812712003
Date Sampled: 06/30/2003
Client: MSE/Jay Cornish Date Received: 07/01/2003
Project: V Tank Date Analyzed: 03/19/2003
Lab Id.: 030702H005_2
Sample Id: F-5-8H
Result
Compound . CAS No. (ng/L}) Qualifier
Biphenyl 158-59-2 <250 u
Bis{2-ethylhexyl) phthalate 79-01-6 1047
Hexachlorobenzene 127-18-4 118
Surrogate Report
Conc. Added  Conc. Found Qc
Compound {rg/l) {ng/L) % Rec. Range
1,3-dimethyl-2-nitrobenzene 50 4.70 939 70-130
Pyrene-di0 50 465 929 70-130
Triphenyl phosphate 5.0 4.41 88.1 70-130
Perylene-d12 5.0 3.61 72.1 70-130
U - compound not detected E
d - compound detected, but concentration less than guantitation fimit Review



Water Semi-Yolatile Duplicate Report

Method 525.2

Lab Name: HEDM Laboratories

Lab Code: MTOO10

(Screening Level)

Project: MSE/ V-Tanks CO/S

Customer: MSE - Jay Cornish
Sample No.:  030702HQD5_2 Date Analyzed: 08/19/2003
Sample Result | Duplicate Result Qc
Analyte ugfl ;i RPD Limit
Biphenyl < 12.50 < 12.50 N/A 20.0
Bis{2-athylhaxyl) phthalate 1046.85 1195.00 132 20.0
Hexachlarobenzene 117.60 128.33 8.9 20.0
Ty}
b
Review
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Semi-Volatile Organic Compounds
Method 525.2 {Screening Level)

m Extraction Method:  EPA 3510
EMNGINMNEERLt MG W anmem Sample Matrix: Aqueous

Date Reported; 08/2712003

Date Sampled: NA
Client: MSEfJay Carnish Date Raceived: NA
Project: V Tank Date Analyzed: 08/19/2003
Labid.: 0319LCS1
Sample ld: Laboratory Control Sample
Conc. Added Conc. Found Qc
Compound {ugiL} {ngil) % Rec. Range
Biphenyl 50 5.77 115.4 70-130
Bis(2-ethythexy!) phthalate 590 4.56 91.1 70-130
Hexachlorobenzene 10.0 9.67 96.7 70 - 130
Surrogate Report
Conc. Added Conc. Found Qc
Compound {ng/L) {ng/t) % Rec. Range
1,3-dimethyl-2-nitrobenzene 5.0 494 68,9 70-130
Pyrene-d10 5.0 4.97 99.5 70-130
Triphenyl phosphate 5.0 4.64 927 70-130
Perylene-d12 5.0 4.43 88.6 70-130
. :':',v, i
U - compaund not detected S
J - compound detected, but concentration less than quantitation limit Review
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Semi-Volatile Organic Compounds
Method 525.2 {(Screening Leve))

B-ECINGN | oo
ERNGIMNMEE R N < Vi Sampie Matrix:

EPA 3510
Agueous
Date Reported: 08/27/2003
Date Sampled: NA
Client: MSE/Jay Cornish Date Received: NA
Project: V Tank Date Analyzed: 08/19/2003
Labid.: DB19EXBA
Sample Id; Extraction Blank
T Result
[compound CAS No, (po/L) Quatifier
Biphenyl 156-59-2 <10 u
Bis(2-ethyihexyl) phthalate 79-01-6 < 1.0 u
Hexachiorobenzeneg 127-18-4 <1.0 U
Surrogate Report
. Conc. Added  Cont, Found Qc
Compound {ug/L} {naiL} % Rec. Range
1,3-dimethyl-2-nitrobenzene 50 4.75 5.0 70 - 130
Pyrene-d10 5.0 4.95 89.0 70-130
Triphenyl phosphate 50 4,66 93.2 70 - 130
Perylene-d12 5.0 2.54 50.7 70-130
U - compound not detected O Eh s
J - compound detected, but concentration less than quantitation limit Reaview
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Volatile Organic Compounds
EPA Method 82608

E-24

m Extraction Method:  EPA 5030
EMRCGINMEERERNG A Sample Matrix: Water
Date Reported: 08/21/2003
Date Sampled: 07/24/2003
Client: MSE/Jay Comish Date Received: 07/25/2003
Projact: V Tank Date Analyzed: 083/06/2003
Lab Id.: §30725.J003
Sampie 1d: F9VH-1
Dilution: 160X
: Result
Compound CAS No. {eg/l) Qualifier
1,1,1-Trichloroethane 156-59-2 < 160 45J
Trichlorcethene 79-01-6 < 160 522J
Tetrachloroethene 127-18-4 < 160 7.7J
Compound {ngll}) fuo/t) % Rec. Range
Dibromofluoremethane 100 9.20 g2.0 80-120
1,2-Dichlorosthane-d, 10.0 8.52 85.2 80-120
Toluene-d, 1¢.0 9.59 95.8 80-120
4-8romofluorgbenzens 10.0 9.07 90.7 80 - 120
Note: Sample run at 160x dilution; results corrected for dilution.
U - compound not detected ( ?E‘J
J - compound detected, but concentration less than quantitation flimit Review




Volatile Organic Compounds
EPA Method 82608

m Extraction Method:  EPA 5030
EMNGINEERI NG ¥ aasaaes Sample Matrix: Water

Date Reported: 08/21/2003
Date Sampled: 07/24/2003

Client: MSE/Jay Cornish Date Received: 07/25/2003
Project: V Tank Date Analyzed: 08/06/2003
Lab Id.: 030725J004
Sample Id: FoVH-2
Dilution: 160X
L Result
ompound CAS No. (ngfL) Qualifier
[1,1,1-Trichloroethane . 158-59-2 < 160 4.5
Trichloroethene 79-01-6 < 160 69.2J
Tetrachloroetheng 127-18-4 < 180 9.6J
Surrogate Report
Conc. Added Conc. Found Qc
Compound {ng/l.) {pail} % Rec. Range
Dibromofiuoromethane 10.0 9.59 25.9 80-120
1,2-Dichloroethane-d, 10.0 9.48 84 .8 80 -120
Toluzne-dg 10.0 10.43 104.3 80 - 120
4-Bromoflyorobenzene 10.0 9.25 92.5 80-120
Note: Sample run at 160x difution; results corrected for dilution.
U - compound not detected - ,?{,)
J - compound detected, but concentration less than quantitation lirnit Review
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Volatile Organic Compounds
EPA Method 82608

Extraction Method: EPA 5030
Sample Matrix: Water
Date Reported:  08/21/2003
Date Sampled: 07/24/2003
Client: MSE/Jay Comish Date Received: 07/25/2003
Project: V Tank Date Analyzed: 08/08/2003
LabId.: 030725J005
Sample Id: F8-v8
Dilution: 10X
Resuit
Compound CAS No. (ng/L) Qualifier
1.1,1-Trichloroethane 156-59-2 < 10.0 234
Trichtoroethene 79-01-8 333
Tetrachioroethens 127-1A-4 <100 a8
Surrogate Report
Conc, Added Conc. Found QC
Compound {ng/L}) {ng/L) % Reac. Range
Dibromoftuoromethane 10.0 10.02 100.2 80 - 120
1,2-Dichioroethane-d, 10.0 a.67 967 80-120
Toluene-dy 10.0 10.54 105.4 8O - 120
4-Bromofluorobenzene 10.0 10.07 100.7 80-120
Note: Sample run at 10x dilutfon; resuits carrected for dilution.
U - compound not detected )
J - compoeund detected, but concentration less than quantitation limit Review
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Volatite Organic Compounds
EPA Method 82608

Date Reported: 08/13/2003

Extraction Method: EPA 5030

Date Analyzed: 08/06/2003

Laboratory Control Sample Sample Matrix:  Water
Method 82608
Client: MSElJay Cornish
Project: V Tank
Description: 0306LCS1
Conc, Added Conc. Found QC
Compound {ngil) (nglL) % Rec. Range
1,1,1-Trichloroethane 10.0 9.31 93.1 70-130
Trichloroethene 100 9.41 941 70-130
Tetrachloroethene 10.0 10.09 100.9 70-130
Surrogate Report
Conc. Added Conc. Found Qc
Compound {na/l) - ({ugil) % Rec. Range
Dibromofluoromethane 10.0 10.30 103.0 80 - 120
1,2-Dichloroethane-d, 10.0 9.86 93.6 80-120
Tolune-dg 10.0 10.36 103.6 80-120
4-Bromofluorobenzene 10.0 9.70 97.0 80 -120
a’)lrzf""’:
Review
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Volatile Organic Compeounds
EPA Method 82608

Date Reported: 08/18/2003

Extraction Method: EPA 5036

Date Analyzed: 08/08/2003

E-28

Laboratory Control Sample Sample Matrix:  Water
Method 82608
Client: MSE/ TA Jay Cornish
Project: V Tank
Descripticn: 0807LCS1
Conc. Added Conc. Found Qc
Compound {na/l) {pg/l) % Rec. Range
1,1,1-Trichloroethane 10.0 8.10 81.0 70-130
Trichiorpethene 10.0 8.32 83.2 70-130
Tetrachloroethene 10.0 9.17 91.7 70-130
Surrogate Report
Conc. Added Conc. Found Qc
Compound {ngfL) {pai) % Rec. Range
Dibrornofiuoromethane 10.0 9.93 69.3 80 -120
1,2-Dichloroethane-d, 100 962 96.2 80 - 120
Tolune-tg 10.0 10.61 106 .1 80-120
4-Bromofluorobenzene 10.0 10.72 107.2 80-120
/.;::L,{f;‘_)
Review
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Volatile Organic Compounds
EPA Methad 82608

Extraction Method: EPA 50630
Sample Matrix: Water
Date Reported: 08/18/2003
Laboratory Reagent Blank Date Sampled: N/A
Date Received: N/A
Methad 82608 Date Analyzed: 08/08/2002
Client: MSE/TA Jay Cornish
Project: V-Tank
Lab {d.: 0807LRB1
| Resuit
[compound CAS No. {ugiL) Qualifier
1.1,1-Trichicroethane 156-59-2 < 1.0 U
Trichlaroethene 79-01-6 < 1.0 u
|Tetrachloroethene 127-18-4 < 1.0 U
Surrogate Report o
I Conc. Added Conc. Found Qc
Compound {pg/L} (png/L) % Rec. Range
Dibromofluoromethane 10.0 10.13 1013 80 - 120
1,2-Dichloroethane-d, 10.0 9.67 95.7 80-120
Toluene-dg 10.0 11.04 110.4 80-120
4-Bromofluorobenzense 10.0 9.87 98.7 80-120
U - compound not detected G et
J - compound detected, but concentration less than quantitation fimit Review
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03-Sep-02 4:14 pm

ENGINEERING V.omum
Client: MSE/TA-V TANK C0/8

BIF: 010823

Sample ID Collected Date ) Customer's Sample ID Chiloride .
’ (mg/L)

030806K00t  O&/01/2003 F12 VH 565

030806K002  0B/01/2003 F12CH 330

030806K002  0&/1/2003 FA VH 810

030806K004  08/01/2003 FSA CIH 43.0

Review___ "~ - A
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Volatile Organic C

ompounds

EPA Method 32608

Extraction Method:  EPA 5030
Sample Matrix: Water
Date Reported: 09/03/2003
Date Sampled: 08/01/2003
Client: MSE/TA - Jay Comish Date Received: 08/01/2003
Project: V Tank Date Analyzed: 08/15/2003
Lab Id.: 030806K005
Sample Id: F12 (GC)
Dilution: 20X
250ul/5m]
Result
licompound CAS No. {ugiL) Qualifier
|1,1,1-Trichloroethane 158-59-2 <20 11.44
Trichloroethene 79-01-6 379
Tetrachloroethene 127-18-4 42
Surrogate Report
Conc. Added  Conc. Found Qe
Compound {ng/L) (ng/Ll} % Rac. Range
——————
Dibromofluaromethane 10.0 9.59 959 80-120
1,2-Dichloroethane-d, 10.0 9.14 914 80-120
Toluene-ds 10.0 10,61 106.1 80-120
4-Bromofluorobenzene 10.0 9.44 94.4 80-120 |
Note: Sample run at 20x dilution; results corrected for dilution.
U - compound not detected Gyt
J - compound detected, but concentration less than quantitation limit Review
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Volatile Organic Compounds
EPA Method 82608

BE-ECINgL Extracton Nethod:
EMNGINEERI! NG V.owessna Sample Matrix:

EPA 5030
Water
Date Reported: 09/03/2003
Date Sampled: 08/01/2003
Client; MSE/TA - Jay Comish Date Received: 08/01/2003
Project: V Tank Date Analyzed: 08/15/2003
Lab Id.;: $630808K006
Sample d: FIA (GC)
Dilution: 20X
250ul/Sml
Resuit
Compound CAS No. (ugiL) Qualifier
1,1,1-Trichloroethane 156-58-2 85.2
Trichloroethene 79-01-6 © 454
Tetrachloroethene 127-18-4 31.7
Surrogate Report
Conc. Added Conc. Found Qc
Compound (ug/t) {ng/L) % Rec.  Range |
Dibromoflyoromethane 1C.0 8.96 8986 80-120
1,2-Dichloroethane-d, 10.06 8.81 88.1 80-120
Toluene-dg 10.0 10.00 160.0 80-120
4-Bromofluorobenzene 10.0 9.75 897.5 80- 120
Note: Sample run at 20x dilution; results corrected for dilution.
U - compound not detected . &
J - compound detected, but concentration less than quantitation limit Review
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Volatife Organic Compounds
EPA Method 82608

m Date Reported: 09/03/2003
EMGIMEER! M & Vo

Extraction Method: EPA 5030
Date Analyzed: 08/15/2003

Laboratory Control Sample Sample Matrix:  Water

Method 82608

Client: MSE/TA - Jay Cornish
Project: V Tank
Description: 0815L.CS1

Conc, Added Conc. Found QC
{Compound {ng/L) {ng/L) % Rec. Range
1,1,1-Trichloroethane 10.0 8.19 81.9 70-130
Trichloreethene 100 8.80 88.0 70-130
Tetrachloroethene 10.0 8.76 87.6 70-130
" j.f’_—f__._;
Review
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03 -_-§'f'_p-03 10:54 am

Client: MSE/TA-V TANK CO/5

BIF: 010843

Sample ID Coliected Date Customer's Sample ID Chloride
{mg/L)

030812G001  08AT/2003 FB-CLH 3600

0308120002  OB/06/2003 F10-CLH 42.0

E-34
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Volatile Organic Compounds
EPA Method 82608

m Extraction Method:  EPA 5030
EMNGINEERI NG W ia—— Sample Matrix: Water

Date Reported:  09/03/2003
Date Sampled: 08/06/2003

Client: MSE/Jay Comish Date Received: 08/15/20023
Project: VTank - Date Analyzed: 08/20/2003
Labid.: 0308180001
Sample Id: Ft0-1
Difution: 20X
25Qul/5ml
Result
Compound CAS No. (ng/l) Qualifier
1,1,1-Trchloroethane 158-59-2 < 20.0 16.5J
Trichlcroethene 79-01-6 177
Tetrachioroethene ) 127-18-4 32.0
Surrogate Report
Conc. Added Conc. Found Qc
Compound {po/L) (ng/L} % Rec. Range
Dibromofluoromethane 100 ‘ 942 942 80-120¢
1,2-Dichloroethane-d, 10.0 9.52 5.2 80-120
Toluene-dg 10.0 10.07 100.7 80-120
4-Bromoflucrobenzene 10.0 10.33 103.3 80-120
Note: Sample run at 20x dilution; results corracted for dilution.
U - compound not detected (a1
J - comipound detected, but concentration less than quantitalion Hmit Review
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Valatile Organic Compounds
EPA Method 82608

m Extraction Method:  EPA 5030
EMNGIMEER! NG V. Sample Matrix: Water

Date Reported: 09/03/2003
Date Sampied: 08/06/2003

Client: MSE/Jay Comish Date Received: 08/15/2003
Project: V Tank Date Analyzed: 08/20/2003
Lab Id.: 0308180002
Sample Id: F10.2
Dilution: 38.5X
130ul./5ml
Result
|compouad CAS No. {ug/L} Qualifier
1,1,1-Trichloroethane 156-59-2 43.5
Trichloroethene 79-01-6 150
Tetrachloroethene 127-18-4 < 38.5 2794
Surrogate Report ) ]
Conc. Added Cong, Found - Qc
Compound {ugiL) {nag/l) % Rec. Range |
Dibromoflucremethane 16.0 9.46 948 80-120
1,2-Dichloroethane-d, 10.0 8.93 898 80-120
Toluene-dg 10.0 10.14 101.4 80-120
4-Bromefluocrobenzene 10.0 10.08 100.9 80-120
Note: Sample run at 34.5x ditution; results corrected for dilution,
U - compound not detected et
J - compound detected, but concentration less than quantitation limit Review
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Volatile Organic Compounds
EPA Method 8260B

Compound CAS No. (rgiL) Qualifier
1,1,1-Trichlorpethane 156-59-2 35.1
Trichloroethene 79-01-6 774
Tetrachloroethene 127-18-4 385
Surrogate Report

Conc. Added Conc. Found Qe
[Compound {po/L) (pa/L} % Rec, Range
Dibromofluoromethane 10.0 10.11 1011 80-120
1,2-Dichloroethane-d, 10.0 9.50 85.0 80-120
Toluene-dg 10.0 11.04 110.4 80-120
4-Bromofluorobenzene 10.0 9.57 95.7 80-120
Note: Sampie run at 10x dilution; results corrected for dilution,
U - compound not detected X
J - compound detected, but concentration less than quantitation limit Review

E-37



Volatile Organic Compounds

! s s EPA Mathod 82608
m Extraction Method: EPA 5030
ErGIMNEERIMNG W ot Sample Matrix: Water
Date Reported: 09/03/2003
Date Sampled: 08/06/2003
Client: MSE/Jay Comish Date Received: 08/07/2003
Project: V Tank Date Analyzed: 08/20/2003
Lab Id.: 0308120004
Sample Id: F10-vH
Dilution: 10X
| Result
lcompound CAS No. (ugi) Qualifier
1,1,1-Frichloroethane 156-59-2 < 10.0 3gJd
Trichloroethene 79-01-6 23.2
Tetrachloroethene 127-18-4 < 10.0 59J
Surrogate Report
Conc. Added Conc. Found Qc
Compound {ngiL) {ng/L) % Rec.  Range
Ditrormofluoromethane 10.0 805 20.5 80 - 120
1.2-Dichioroethane-d, 10.0 8.95 885 80-120
Toluene-dg 100 9.73 97.3 80-120
4-Bromofluorcbenzene 10.0 10.04 100.4 80-120
Note: Sample run at 10x dilution; resutts corrected for dilution,
U - sompound not detected ST
J - compound detected, but concentration less than quantitation limit Review
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Lab Name: HKM Laboratories

Lab Code: MTDOLO

EPA METHOD 82608

Project:

V Tank

WATER VOLATILE MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERY

Customer: MSE / Jay Comish

Matrix Spike Sample No.: 0308120004 Date Analyzed:  08/20/2003
SPIKE SAMPLE Ms MS QC
ADDED CONCENTRATION CONCENTRATION Yo LIMITS
COMPOUND (np/L) fug/L) {ug/L) REC REC.
1.1,1-Trichloroethane 10.0 < |.00 .33 933 70 - 130
Trichlarosthene 100 232 1112 88.0 70 - 130
Tetrachloroethene 10.0 < 1.00 9.44 94 4 70 - 130
Watrix Spike Sample No.: 0308120004
SPIKE MSD MSD
ADDED CONCENTRATION %o ¥ QC LIMITS
COMPOUND (ng/L) _fupiL) REC, # RPD # RPD REC.
1,1, l-Trichloroethane 10.0 10.08 100.8 78 20,0 70 - 130
Trichloroethene 10.0 12.25 99.3 12.1 209 70 - 130
Tetrachloroethene 10.0 .43 104.3 10.0 20.0 70 - 130
# Columu to be used Lo flag recovery and RPD values with an asterisk
* Vahues ontside of QC limits oAt

Page 10of 1
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Water Volatile Duplicate Report

- Method 8260B

E-EECAYA Profect: Tk
BT G I B E R G W dk—

Lab Name: HKM Laboratories Customer: MSE / Fay Cornish
Lab Code: MT0013
Sample No.: 0308120004 Date Analyzed:  ¢8/20/2003
Sample Result | Duplicate Result QcC

Analyte ug/L ue/L RFD # Limit
1.1,1-Trichlorosthane < 1.00 < 1.00 N/A 200
Trchloroathene 2.32 .35 1.2 20.0
Tetrachioroathene < 1.00 < 1.00 N/A 20.0

et

Review
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Volatile Organic Compounds
EPA Method 8260B

Date Reported: 08/03/2003

Extraction Method: EPA 5030
Date Analyzed: 08/20/2003

Laboratory Control Sample Sample Matrix:  Water
Method 82608
Client: MSE/ TA Jay Comnish
Project: V Tank
Description: 0820LCS1
Conc. Added Conc, Found Qc
Compound (/L) {ngiL} % Rec, Range
1.1,1-Trchloroethane 100 9.49 94.9 70-130
Trichloroethene 10.0 10.12 1m.2 70-130
Tetrachlorgethene 10.0 10.21 102.1 70-130
Surrogate Report
Conc. Added Conc, Found Qc
Compound {ug/L) {ng/L) % Rec. Range
Dibromofluoromethane 100 9.58 95.8 80-120
1,2-Dichloroethane-d, 10.0 8.74 87.4 80-120
Toluene-d; 10.0 10.09 100.9 80-120
4-Bromofluorobenzene 10.0 9.84 96.4 80 - 120
(A
Review
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Volatile Organic Compounds
EPA Method 82608

B-EEINL | ...
EMNGINEER!}! NG V.o

E-42

EPA 5035
Sample Matrix: Water
Date Reported: 09/02/2003
Laboratory Reagent Blank Date Sampled: N/A
Date Received: N/A
Method 82608 Date Analyzed: 08/20/2003
Client: MSE/ Jay Cornish
Project: V Tank
Lab td.: 0820LRB1

Result
|Compound CAS No. (na/l) Qualifier
1,1, 1-Trichloroethane 156-59-2 <10 ]
Trichloroethene 78-01-6 < 1.0 U
Telrachloroethene 127-18-4 < 1.0 U

Surrogate Report
Conc. Added Conc. Found Qe

Compound {ug/L) {ug/L) % Rec, Range
Dibromofluoromethane 106 364 86.4 80 -120
1,2-Dichlorcethane-d, 10.0 10.40 104.0 80-120
Toluene-ds 10.0 10.80 108.0 80-120
4-Bromeflucrohenzene 10.0 10.23 102.3 80-120
U - compound not detected = ar sy
J - compound detected, bul concentration less than quantitation limit Review



Client: MSE/TA-V TANK CO/S

BIF: 010927

Sample (D Collected Date . Customer's Sample ID Chloride Qil-Grease
(mg/L) (mg/L}

Q3CB28J005 081372003 F-18HCI 48.0

Q3082840068  0B/21/2003 F-21CiH 670

0308280007  D8/189/2003 0GS-H 8290

030828J008  0B/19/2003 F16-0GH 1080

030828J009 082172003 F21.0GH 2740

Review__ A ivh
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Client: MSE/TA - Jay Cornish
Project: V Tank -

Velatile Organic Compounds

EPA Method 82608

Extraction Method: EPA 5030

Sample Matrix: Water
Date Reported:  09/03/2003
Date Sampled: 08/16/2003
Date Received: 08/21/2003
Date Analyzed; 08/29/2003

Lab Id.: 030828J001

Sample Id: F-20DV
Dilution: 20X
250uL/sml
Result
Compound CAS No. (ng/t) Qualifier
1,1,1-Trichloroethane 156-59-2 214 J
Trichloroethene 79-01-6 203 J
Tetrachlofoethene 127-18-4 < 20.0 16.9.)
Surrogate Report
Conc. Added Conc. Found Qc
Compound (rgit) (ra/L) % Rec. Range
Dibromoflucromethane i 10.0 NA NC 80-120
1,2-Dichloroethane-d, 10.0 NA NC 80-120
Toluene-d; 10.0 NA NC 80-120
4-Bromofiuorabenzene 10.0 NA NC 80-120
Note: - Sample run at 20x dilution; results corrected for dilution.

- all values estimated, internal standards and surrogates

accidentally omitted

L} - compound not detected

J - compound detected, but concentration less than quantitation limit

NA - surrogate not added
NC - result not calculated

E-44
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Volatile Organic Compounds
EPA Method 82808

L m a4 Y
EMNGINEERI NG W Sampie Matrix:

EPA 5030
Water
Date Reported: 09/03/2003
Date Sampled: 08/19/2003
Client: MSE/TA ~ Jay Cornish Date Received: 08/21/2003
Praoject; V Tank Date Analyzed: 08/29/2003
Lab id.: 0303284002
Sample Id: F-16DV
Dilution: 20X
250ul/5ml
Result
Compound CAS No. (ug/L} Qualifier
1,1,1-Trichloroethane 156-59-2 499
Trichloroethene 79-01-6 241
Tetrachioroethene 127-18-4 86.2
Surrogate Report
Conc. Added Conc. Found ac
Compount {ug/L) {pgiL) % Rec. Range
Dibromoflucramethane 10.0 9.28 92.8 80- 120
1,2-Dichloroethane-d, 10.0 8.66 86.6 80-120
Toluene-dg 10.0 8.95 99,5 80-120
4-Bromofluorgbenzene 10.0 9.48 04,8 B0 -120
Note: Sample run at 20x dilution; results corrected for dijution.
U - compound not detected . !
J - compound detected, but concentration Jess than quantitation limit Review
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Volatile Organic Compounds
EPA Method 8260B

Extraction Method: EPA 5030
Sample Matrix: - Water
Date Reported: 09/03/2003
Date Sampled: 08/21/2003
Client: MSE/TA - Jay Cornish Date Received: 08/21/2003
Project: V Tank Date Analyzed: 08/29/2003
Labld.: 030828J003
Sample [d: F-16VH
Dilution: 10X
‘ Result
Compound CAS No. (pail} Qualifier
1,1.1-Trichloroethane 156-59-2 < 10.0 2844
Trichloroethene 79-01-6 < 10.0 6.954
Tetrachloroethene 127-18-4 < 10.0 2.70J
Surrogate Report
Con¢. Added Conc. Found Qc
Compound {pa/L) {ng/L) % Rec. Range
Dibremofluoromethane 10.0 9.51 951 80-120
1,2-Dichloroethane-d, 10.0 9.19 91.9 80-120
Toluene-dg 10.0 10.38 103.8 B0 - 120
4-Bromofluorobenzene 10.0 9.56 956 80-120 |
Note: Sample run at 10x dilution; resuits corrected for dilution.
U - compound not detected e,
J - compound detected, but concentration less than quantitation limit Review
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Volatile Organic Compounds
EPA Method 82608

H-ECINA Extacton Method:
EMNGIMNEER'I MNC V.o Sample Matrix:

EPA 5030
Water
Date Reported:  09/03/2003
Date Sampied: 08/21/2003
Client: MSE/TA - Jay Cornish Date Received: 08/21/2003
Project: V Tank Date Analyzed: 08/29/2003
Labid.: 030823J004
Sampie Id: F-21DV
Dilution: 20X
250uL/5ml
Result
lcompaund CAS No. {pg/L) Qualifier |
1.1,1-Trichloroethane 156-59-2 67.0
<
1,2-Dichloroethane-d, 10.0 9,66 96.6 80-120
Toluene-dg 10.0 10.33 103.3 50-120
|4-Bromoflusrobenzene 19.0 9.60 96.0 80-120

E-47




8-d

WATER VOLATILE MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERY

S | EPA METHOD 52608

m Profect: V Tank
EMGBINERFR| NG AER———

Lab Name: HKM Laboratories Customer: MSE/TA - Jay Comnish
Lab Code: MTO010
Matrix Spike Sample No.:  010522K017 Date Analyzed: 08/29/2003
SPIKE SAMPLE MS MS QcC
ADDED CONCENTRATION CONCENTRATION % LIMITS
COMPOUND (ng/l) {(p/L) {np/Ly REC # REC.
1.1.1-Trichloroelhana 10,0 < 1.00 .68 BG.B 0 - 130
Trichloroethene 10.0 < 1.00 9.55 93.5 70 - 130
Tetrachlorosthene 10.0 < 1.00 912 91.2 0 - 130

Matrix Spike Sample No.:  010522K017

SPIKE MSD MSD

ADDED  CONCENTRATION Y % QC LIMITS
COMPOUND (ne/L) (/L) REC. # RPD # RPD REC.
1,1,1-Trichlorocthane 10.0 9.65 96.5 10.6 20.0 70 - 130
Trichloroethene 10.0 10.06 0.6 5.2 20,0 70 - 130
Tetrachloroethene 10.0 9.55 95.5 4.6 20.0 70 - 130

# Column te be used (o {lag recovery and RPD values with an asterisk

* Values outside of QC limits %igg
eview
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Water Vaolatile Duplicate Report

Method 8260B
!Halnzgulna'.—-— Project: ¥V Tank
Lab Name: HEM Laboratories Customer: MSETA - Jay Comish
Lab Cede: MTO01O
Sample No.: - D30828)003 Date Analyzed:  08/729/2003
Sample Result | Duplicate Result QC
Analyte : _ugl. ug/L RPD | # | Limit
1.1, 1-Trichlorosthane 0.28 0.29 1.7 200
Trichloroathene: 0.70 0.6% 2.3 200
Tetrachlorosthene 0.27 0.26 2.6 20.0
[
Review

E-49



ENGINEERING'_

Volatile Organic Compounds
EPA Method 82608

Extraction Method: EPA 5035
Sampie Matrix: Water
Date Reported: 09/05/2003
Laboratory Reagent Blank Date Sampled: N/A
Date Received: N/A
Method 82608 Date Analyzed: 08/28/2003
Client: MSE/TA Jay Cornish
Project: V Tank
Lab Id.: 0829LRE3

Resuit
Compourd CAS No. (ng/L) Qualifier
1,1,1-Trichloroethane 156-59-2 <1.0 U
Trichloroethene 79-01-8 <10 u
Tetrachloroethene 127-18-4 < 1.0 Y]

Surrogate Report
Conc. Added Conc. Found Qc

Compound {ug/L) (pg/L) % Rec, Range
Dibromofluoromethane 100 9.52 952 80-120
1.2-Dichloroethane-d, 10.0 9.44 94 4 80-120
Toluene-dg 10.0 10.38 103.8 80-120
4-Bromofluorobenzene 10.0 9.97 997 80 - 120
U - compound not detected 2%
J - compound detected, but concentration less than quantitation limit Review
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Laboratory Control Sample

Volatile Organic Compounds
EPA Method 8260B

Date Reported: 09/05/2003

Extraction Methed: EPA 5030
Date Analyzed: 08/29/2003

Sample Matrix:  Water

Method 8260B

Client: MSE/TA - Jay Cornish

Praoject: V Tank

Description: 0829_.CS2

Conc. Added Cone. Found Qc
Compound (pgiL) (ngil) % Rec.  Range |
1,1,1-Trichioroethane 10.0 882 88.2 70-130
Trichloroethene 10.0 g.44 94.4 70-130
Tetrachloroethene 10.0 9.7 97.1 70-130

Surrogate Report

Canc, Added Conc. Found ac
Compound {na/L) {ng/l) % Rec.  Range
Dibromofluoromethane 10.0 9.40 94.0 80-120
1,2-Dichloroethane-d, 10.0 9.07 9G.7 80-120
Toluene-d, 10.0 9.68 96.8 80-120
4-Bromofluorobenzene 10.0 10.27 102.7 80-120
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Appendix F

Photographs

F-1



F-2



Figure F-1. Photograph of test apparatus.
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S,

Figure F-3. Photograph of sample from test F-22.
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Grout Formulation B

Figure F-4. Photographs of Grout Formulation.
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Ring of standing H,0

F9-E5

Figure F-5. Photographs of grout samples for physical properties.



Figure F-6. Photograph of Tedlar bag.
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Appendix G

Heat Balance

G-1. HEAT BALANCE

To determine the exothermicity of the chemical oxidation process and collect data to support TO3,
temperature data was collected during selected test runs. A heat balance was performed for each set of
temperature data to estimate the heat of reaction. The results for each test are summarized in Table G-1-1.

Table G-1-1. Mathcad heat loss calculation.

Energy Loss from the 1000 ml reaction Flask

Top of flask Area

Top surface Temp

Air Temperature

HT coefficient

Convection Loss

Radiation Loss

Total Top Half Loss

Al =188:(in)”

Ts :=(165+ 460)-R

Ta '=(87+ 460) R

Uo :=3.0- BTU

(hrR82)

Q:=Uo-Al-(Ts — Ta)

Q-=306:2TY Q=110 &
hr min
¢:=0.94
4 4
T8 =1 Ta =1
100-R 100R
Qr=0.1713) 2TV | oAl (TS— TA)
(be 2?)
qr- 13359 Qr= 55704
hr min
Qtt :=Q+Qr
cal
Qtt = 18405
min

Bottom of flask Area

Air Temperature

HT coefficient

g Convection Loss

Radiation Loss

Total Flask Loss

Total Bottom Half Loss

A2 =265 (in)>

Bottom surface Temp  Tsb :=(169+ 460) R

Ta 1= (87+ 460) R
Uo :=3.0- BTV
(hr-RA2)

Q =Uo-A2-(Tsb — Ta)

Q: 4530&J Q: 19010‘:‘3'1
hr min
¢ =094
4 4
Tsb = | 1P TA = |12
100R 100R

BTU
()

Qr:=0.1713

Qr= 1990BlJ
hr

Qtb ' =Q+Qr

Qtb = 2735-1

min

Qtf = Qit + Qtb

Otf = 45754
min

©-A2(TSb— TA)

Or= 834

min|
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G-1.1 System Description

The “F-series,” bench-scale, cold tests were performed in a 1,000 mL reaction flask. The reaction
flask has a heating jacket enclosing its bottom half through which silicone heating oil is pumped to attain
the desired reaction temperature.

The temperature of the flask contents was measured with a combination pH-temperature probe that
is immersed in the liquid. Target temperatures for the reaction flask contents were 40°C and 80°C. The
temperature of the flask contents would rise about 10°C during the course of a run, depending on the
initial temperature.

The contents of the flask were mixed with a curved blade half-moon-shaped stirrer; the stirring rate
was typically between 375-450 rpm.

Vapors exiting the reaction flask were cooled with a reflux condenser. Water at 5°C was used as
the cooling medium. The water temperature rose during a typical run to between 6.5°C and 7.5°C. The
concurrent, gas-to-liquid approach temperature at the top of the reflux condenser was about 7°C. The gas
temperature approximated room temperature shortly downstream of the reflux condenser.

During the course of the experiments, 50% hydrogen peroxide solution was injected through one of
the necks of the reaction flask. Injection occurred at 5 mL/min for the first 10 min of each run and was
then lowered to 2 mL/min until the desired quantity of peroxide was added. For most runs, a total of
either 400 or 500 mL of peroxide was injected. Other runs had peroxide additions of 150 mL, 250 mL,
and 600 mL.

Upon injection of hydrogen peroxide, gas began exiting the flask at a rate depending on the run
temperature. At 80°C target temperature, the gas rate was as high as 0.4 g/min; at 40°C, the rate was
typically 0.02 g/min, or more than an order-of-magnitude less.

G-1.2 Heat Balance Method

In order for the contents of the reaction flask to stay at a steady temperature, heat generated by
reaction, and heat added by the silicone oil, has to be lost through the reflux condenser and the glass
surface of the flask, itself. The energy of the flask contents is also slightly affected by the enthalpy of the
peroxide stream entering the flask, and the enthalpy of the vapor stream leaving it.

The following defines the variables used in determining the heat balance:

AHg: heat generated by reaction in the flask in calories per minute;
AHo: enthalpy lost by the silicone oil as it is pumped through the flask;
AHcw: enthalpy gained by the condenser water in calories per minute;
AHp: enthalpy gained by the peroxide entering the flask;

AHog: enthalpy of the gas leaving the reflux condenser;

Qc: heat lost by the gas as is transits the reflux condenser;
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Qtt: total heat lost by the flask through its surface.

Qtc: convective heat loss from the top-unjacketed-half of the flask:
Qbc: convective heat loss from the bottom-jacketed-half of the flask;
Qtr: radiative heat loss from the top of the flask;

Qbr: radiative heat loss from the bottom of the flask;

Ta: ambient room temperature;

Toi: silicone oil temperature from the oil heater;

Tor: silicone oil return temperature;

Tci: condenser water inlet temperature;

Ter: condenser water return temperature;

Tt: flask top half surface temperature;

Tb: flask bottom half surface temperature.

Mo: silicone oil flow rate;

Mc: condenser water flow rate;

Mp: peroxide flow rate;

Mog: reflux exit gas flow rate;

Yog: volume percent water vapor in the reflux exit gas;

Cw: water specific heat;

Co: silicone oil specific heat;

AHyo: latent heat of water vaporization.

The following equates the energy generated by reaction, and the energy transferred into the flask
by the silicone oil and the hydrogen peroxide, to the energy lost by convection and radiation from the
surface of the flask and by transport of vapor from the flask:

AHg + AHo + AHp = Qtt + Qc + AHog
The overall heat balance can be rewritten as,

AHg = — AHo — AHp + Qtt + Qc + AHog



The enthalpy change of the oil (AHo) is negative since the oil cools. The oil enthalpy change is
calculated by

AHo = Mo Co (Tor-Tor).

The enthalpy change of the condenser water (AHcw) is a positive number, since the water heats up.
The condenser water enthalpy change is subtracted from the energy in the flask since it represents heat
taken away from the flask, or, Qc = —AHcw. The heat taken away from the flask is due to cooling of the
non-condensable gas formed by reaction and by condensing of the water vaporized into the gas stream.
For the purpose of this analysis, it is assumed that the gas will be saturated by water vapor as it exits the
reflux condenser at the temperature indicated at sample port “P2” of the glassware apparatus
(Figure G-2-1). The amount of heat transferred to the condenser water is

AHcw = Mc Cw (Tcer — Tci).

The exit gas from the reflux condenser is cooled to the point of having near zero enthalpy;
however, there is a certain fraction of water vapor that has evaporated into it. The energy leaving the flask
due to water evaporation is accounted for by

AHog = Yog Mog AHy»0 / 31.3 g/gmol.

An average molecular weight of 31.3 has been estimated for the exit gas based on it consisting
almost entirely of oxygen, with about 5% water vapor as its main constituents.

The total heat loss through the glass surface of the flask is equal to the convective loss and
radiative losses from the top of the flask, which are a function of the surface temperature of the glass; and
the corresponding losses through the outer surface of the heating jacket, which are a function of the
surface temperature of that portion of the flask, or

Qtt = Qtc + Qtr+ Qbc + Qbr.

Several approaches to estimating the heat loss from the flask were made. The method validation
test that was run on 21 July included all components of the surrogate but no peroxide injection. Thus, any
heat added to the system by the silicone oil had to be lost through the reflux condenser and glass surfaces
of the flask. There should be no term for heat generation by reaction.

The upper and lower glass surface areas of the flask were estimated, and convection and radiation
equations written to attempt to correlate the losses. Mathcad was used to estimate the losses. The Mathcad
calculations used the surface temperatures of the flask and the ambient air temperature to estimate the
heat losses. The convective heat transfer coefficient was the only correlating variable. The results of the
calculations for one case are shown in Table G-1-1.

The heat loss equations were added the Excel spreadsheet used to reduce the run data. It was
eventually found that a value of the convective coefficient of about 2.75 Btu/hr/ft’/°F provided a near fit
to the data from the final few tests.

On the 7" and 12" of August, further attempts to correlate the heat loss from the reaction flask

were made. In these tests, 500 mL of water was placed in the flask and the silicone oil used to heat it. The
water to the reflux condenser cooled any resulting vapor.
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The data from the heat loss runs were correlated with a linear least squares program against both oil
bath temperature (Toi) and oil bath temperature minus ambient temperature (Toi — Ta). Both correlated
with an r = 0.99.

The resulting correlations were,

Qtt =66.48 (Toi — Ta) — 411.25 cal/min, with T in °C.

Qtt = 66.52 Toi — 2324.54 cal/min.

At 100°C oil temperature and 25°C ambient temperature, the above correlations predict a heat loss
of 4,330 and 4,570 cal/min, respectively.

The heat losses from the correlations were used to find a heat transfer coefficient for Run F16 that

would match the heat losses from the glassware in the heat loss tests. The average heat transfer coefficient
for F-16 was 2.74.

G-1.3 Determination of Heat of Generation
Before discussing the heat generation measured during the tests using the above equations, the
maximum heat that could be generated with this reaction system must be estimated. Conceptually, the
maximum heat capable of being generated is when all of the peroxide decomposes to oxygen and when
all of the oil and organic solvents are “burned.”
For peroxide decomposition, the overall reaction is

H202 (1) - H2O + 1/2 02_

Since the heat of formation of peroxide is —45.16 kcal/gmol, and the heat of formation of water is
-68.3174 kcal/gmol, the heat of reaction for the decomposition is

AH®, = -68.3174 kcal/gmol — (-45.16 kcal/gmol) = — 23.2 kcal/gmol H,O,
Per gram of peroxide
°, =—23.2 kcal/gmol H,O; * 1,000 cal/kcal / 34 g/gmol = — 681 cal/g.

During a typical run, 500 mL of 50% hydrogen peroxide was charged to the reaction flask. Since
the specific gravity of the solution is about 1.2, about 300 g of peroxide is charged.

The maximum heat that can be generated by 300 g of peroxide is
AH®, = - 681 cal/g * 300 g H,O, = 204,000 cal.

If a run generates gas for 6 hr and totally decomposes peroxide to oxygen, then the rate of heat
generation could be

AH®, =-204,000 cal/ (6 hr » 60 min/hr) = — 568 cal/min.



About 4 g of various oils was added to the reaction flask. For a typical hydraulic oil, the heat of
combustion is about 46 kJ/g or about 11,000 calories per g (19,800 Btu/Ib). The heat released by the
combustion of this oil should be about

°c =4 g+ 11,000 cal/g = 44,000 cal.
Over the course of 6 hr, oxidation of the oil should release about 44,000/6/60 = 122 cal/min.

Therefore, during the course of a typical V-tanks run, the heat released from the reactor should be
somewhere between 122 and 568 cal/min, depending on the combination of oxidation of the oil and
decomposition of the peroxide that occurs at the reaction conditions. The range of heat generation
estimated above reflects the heat of reaction at room temperature; at reaction conditions, it should be
somewhat less.

The formal runs numbered F-20 (80°C, 150 mL H,0,, 8 hr), F-16 (80°, 500 mL H,0,, 12 hr), F-21 (80°C,
250 mL. H,O,, 8 hr) and F-13 (40°C, 400 mL H,0,, 12 hr) were the only ones in which the heat transfer

data appeared to be valid. The pertinent run data and point values of calculated heat generation are listed
in Table G-1-2.

Table G-1-2. Heat generation data.

Temperature Peroxide Rate Gas Rate Heat Generation
Time °C mL/min g/min cal/minute
Run F-20 (80°C, 150 mL H,0,, 8 hr; start time 08:15)
08:38 89.6 2 0.396 -2718
09:33 90.8 0 0.329 -2453
10:32 853 0 0.078 -1825
11:32 82.9 0 0.020 -1568
13:56 83.8 0 0 -2224
Run F-16 (80°, 500 mL H,0,, 12 hr; start time 07:30)
08:50 91.7 2 0417 -2129
09:50 919 2 0.408 -2326
10:50 92.5 2 0.427 -2317
11:35 934 0 0.423 -2568
12:40 91.5 0 0.206 -2249
13:40 90.1 0 0.1 -2520
14:53 86.3 0 0.046 -2088
Run F-21 (80°C, 250 mL H,0,, 8 hr); start time 09:00)
10:45 90.7 2 0.402 -1701
Run F-13 (40°C, 400 mL H,0-, 12 hr; start time 08:30)
09:38 43.7 2 0 -3122
10:32 443 2 0.023 -3107
11:35 457 2 0.027 -1538
12:35 472 0 0.028 -1603
13:46 475 0 0.029 -1515
14:35 46.8 0 0.026 -1600
15:20 457 0 0.023 -2080
16:40 451 0 0.021 -2080
17:35 448 0 0.020 -1228
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The 22 separate evaluations of the heat generated during Fenton’s oxidation as given in Table 1-2
appear to have no pattern. Furthermore, they all are physically impossible, unless additional reactions are
occurring that are not accounted for by oil oxidation or peroxide decomposition. Since all of the inorganic
compounds in the charge are oxidized, there are probably no other reactions occurring that would account
for the three to six times greater measured heat generation than should be possible.

There are two possible reasons the calculated rate of heat generation is high. In the first case, the
water and gas flow concurrently into the reflux condenser. Concurrent flow allows the temperatures of
cach stream to approach each other within a heat exchanger and reach a minimum difference where heat
transfer effectively stops; this is called a “pinch” point.

Part way through the series of peroxide tests, the chilled water flow rate in the reflux condenser
was lowered from about 2000 mL/min to about 1,000 mL/min. The exit temperature of the chilled water
from the reflux condenser remained approximately the same during the subsequent tests; that is, about
6.5 to 7.5°C. It can be concluded that the reflux condenser operation is pinched and thus the calculated
amount of heat removed by it (water flow rate times heat capacity times temperature difference) is
overestimated due to the effect of the water flow rate. Given the exit temperatures of the water from the
condenser, the water flow rate would have to be reduced to about 200 mL/min for the calculated heat
generation rate to be within the credible range of no more than about 600 cal/min.

The other reason the heat generation rate would be high is that we have no certain data on the
specific heat of the silicone oil used in the heating bath for the reaction flask. The vendor has never
returned any of our inquiries for this number. We have assumed a heat capacity of 0.4 cal/g/°C for the oil,
based on published data for similar oils. If the heat capacity is actually 0.55, the heat generation rate
would fall into the reasonable band.

Presently, we have no data that explains the heat generation from the oxidation reaction. If we can
determine the heat capacity of the silicone oil, we may be able to recover some of the results. However,
there would still be the uncertainty caused by the water exit temperature of the assumed “pinched” reflux
condenser. Follow-on tests will utilize an oil with published data so that the heat balance results will be
more reasonable.

G-1.4 Revised Heat Generation Data

In an attempt to salvage some information on heat generation from the test results, an alternative
heat balance was calculated. Heat losses from the flask were estimated using the correlation developed
from the results of the August 7" through 12" activities:

Qtt =66.48 (Toi — Ta) — 411.25 cal/min, with T in °C.

The heat supplied to the flask by the silicon oil remained the same, assuming a specific heat of
0.4 calorie per gram per degree C.

To estimate the heat lost through the gas exiting the reflux condenser, it was assumed that the gas
in the flask was saturated at the temperature measured by the pH probe in the flask, and that the gas
would be saturated at the temperature measured at the exit of the reflux condenser (location P1).

Given the assumptions above and the flow of gas measured by the bubble meter, the overall enthalpy
change of the gas can be estimated. The calculation for this enthalpy change was added to the test run
spreadsheet, as well as the correlated heat loss for each data point. The two heat-loss numbers were then
used with those previously calculated to give a “revised accumulation/generation” calculation. The
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revised generation numbers were calculated in the spreadsheet for each time that heat generation data
were collected. These estimates are summarized below. A calculation of the anticipated accuracy of the
heat generation was estimated at + 60%, due almost entirely to the uncertainty of the heat capacity of the
silicone oil.

Heat Generation

Temperature Peroxide Rate Gas Rate (Revised)
Time °C mL/min g/min calorie/minute A® (min.)
Run F-20 (80°C, 150 mL H,0,, 8 hr; start time 08:15)
08:38 89.6 2 0.396 -978 23
09:33 90.8 0 0.329 -780 78
10:32 85.3 0 0.078 +18 137
11:32 82.9 0 0.020 +296 197
13:56 83.8 0 0 +217 339

The objective of this run was to determine the effect of minimal peroxide on DRE. Heat generation
was minimal as indicated by the values for 23 and 78 minutes into the test (A®). While peroxide was
being added, the heat generated was nearly 1,000 calories per minute. Heat generation then dropped off
rapidly and heat had to be added to the flask to maintain temperature, as indicated by the positive
generation numbers.

Heat Generation

Temperature Peroxide Rate Gas Rate (Revised)
Time °C mL/min g/min calorie/minute A® (min.)
Run F-16 (80°, 500 mL H,0,, 12 hr; start time 07:30)
08:50 91.7 2 0.417 -1114 80
09:50 91.9 2 0.408 -1162 140
10:50 925 2 0.427 -996 200
11:35 93.4 0 0.423 -1140 245
12:40 915 0 0.206 -440 310
13:40 90.1 0 0.1 -516 370
14:53 86.3 0 0.046 +42 443

This run represents the base case for high temperature oxidation. Peroxide decomposed as it was
added, as indicated by the high gas-generation rate. The average generation rate was nearly 1,100 calorie
per minute during peroxide injection. At the early part of the run, heat generation peaked, with gradual
lessening as the average concentration of peroxide decreased. At the beginning of this series of tests,
50-mL of peroxide are injected in 10 minutes. At the injection rate of 5 mL peroxide per minute, the
maximum heat that could be generated is —3,410 calorie per minute. Since Fenton’s reaction requires an
initiation period to build up free radicals, the generation of reaction heat is not instantaneous. Therefore,
heat generation rates early in the run of —1,100 calories per minute are not unreasonable. However, as
peroxide injection slows and decomposition continues to occur, the generation rate has to drop to the
values anticipated by thermodynamics for the average during a test. Run F-16 (80°C, 500 mL H,0,,
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12 hr) shows the gradual drop-off of heat generation with the eventual need to add heat to maintain the
flask temperature.

Heat Generation

Temperature Peroxide Rate Gas Rate (Revised)
Time °C mL/min g/min calorie/minute A® (min.)
Run F-21 (80°, 250 mL H,0,, 8 hr; start time 09:00)
10:45 90.7 2 0.402 -1023 75

Only one measurement of heat generation was made during Run F-21 (80°C, 250 mL H,0,, 8 hr).
This measurement was made during the period when 2 mL peroxide per minute were being injected and
again shows a tendency to be around —1,000 calorie per minute.

Temperature Peroxide Rate Gas Rate Heat Generation
Time °C ml/min gm/min calorie/minute
Run F-13 (40°C, 400 mL H,0-, 12 hr; start time 08:30)
09:38 437 2 0 =201
10:32 443 2 0.023 -154
11:35 457 2 0.027 21
12:35 472 0 0.028 -5
13:46 475 0 0.029 +104
14:35 46.8 0 0.026 -17
15:20 457 0 0.023 -40
16:40 451 0 0.021 -269
17:35 448 0 0.020 -34

Run F-13 (40°C, 400 mL H,0,, 12 hr) was the only on¢ in which 40°C heat-generation data was
collected. The generation rate was well within that anticipated for a combination of peroxide
decomposition and surrogate oxidation. The data also show a fluctuation that had been noticed in the
carlier beaker tests—in those tests the temperature would rise from 40°C to near boiling, and then cool
before repeating the cycle. In the case of the flask tests, the silicone oil in the jacket of the flask tends to
hold the temperature within a narrow band since its temperature is controlled. Because there is an
enormous amount of residual peroxide (approximately 35%) in the product from 40°C tests, there is a
high potential for temperature excursions and run-away reactions to occur.

The reflux-condenser-water flow rate was measured incorrectly during the following runs.
Nevertheless, using the effluent gas assumption allows calculation of a revised heat generation rate.
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Heat Generation

Temperature Peroxide Rate Gas Rate (Revised)
Time °C mL/min g/min calorie/minute A® (min.)
Run F-5 (500 ml hydrogen peroxide; start time 10:00)
15:30 87 0 0.162 -764 330

The one data point collected for the F-5 run shows a heat generation rate consistent with the F-13
(40°C, 400 mL H,O0,, 12 hr) run and within the anticipated error band.

Heat Generation

Temperature Peroxide Rate Gas Rate (Revised)
Time °C mL/min g/min calorie/minute A® (min.)
Run F-8 ( 500 mL hydrogen peroxide; start time 09:45)
10:30 87.6 2 0.477 915 45
13:25 89 2 0.478 918 220
15:25 85.9 0 0.016 +232 300

The data collected for F-8 seems to corroborate the data from other 80°C tests; however, it appears
that the generation of heat falls off more rapidly than in other 500 mL runs. There is nothing in the test
conduct that indicates why this should be so.

Heat Generation

Temperature Peroxide Rate Gas Rate (Revised)
Time °C mL/min g/min calorie/minute A® (min.)
Run F-9A (80°C, 500 mL H,0,, 8 hr); start time 09:45)
11:32 87.8 2 0.390 -255 107
12:51 89.5 2 0.503 -659 186
15:05 87.7 0 0.266 -415 218
17:23 83.1 0 0 -295 356

Test F-9A (80, 500 mL H;0,, 8 hr) is a replicate of Test F-8 (80°C, 500 mL H,0,, 8 hr); a lower
heat generation rate is apparent, but within the anticipated error.

Temperature Peroxide Rate Gas Rate Heat Generation
Time °C mL/min g/min calorie/minute
Run F-9 (80°C, 400 mL H,0,, 8 hr; start time 09:00)
08:40 79.5 0 0 +728

The F-9 (80°C, 400 mL H,0,, 8 hr) data point was taken before peroxide injection commenced.
The value of +728 cal/min indicates the amount of heat needed to maintain flask temperature.
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Heat Generation

Temperature Peroxide Rate Gas Rate (Revised)
Time °C mL/min g/min calorie/minute A® (min.)
Run F-10 (80°C, 400 mL H;0,, 12 hr); start time 09:00)
09:39 923 2 0.454 -1236 39
10:32 91.6 2 0.358 -827 92
11:41 93 2 0.441 -447 161
12:41 93.8 0 0.398 -364 221
13:52 913 0 0.173 -246 292
15:33 86.7 0 0.040 -142 403
16:42 85.1 0 0.013 +159 472

Run F-10 (80°C, 400 mL H,0,, 12 hr) shows the high generation rate of Run F-16 (80°C, 500 mL
H,0,, 12 hr) with a gradual fall off. Since F-10 had 100 mL less peroxide injected than in F-16, lower
period of higher heat generation for F-16 will probably result.

Heat Generation

Temperature Peroxide Rate Gas Rate (Revised)
Time °C mL/min g/min calorie/minute A® (min.)
Run F-12 (80°C, 500 mL H;0,, 12 hr); start time 09:45)
09:55 85.3 5 0.192 +233 10
11:02 88.7 2 0.363 -731 77
12:18 88.6 2 0.392 -885 153
13:16 89.2 2 0.437 -728 211
14:17 89.6 0 0.008 +149 270
15:40 875 0 0.181 -59 347
19:10 83.4 0 0.012 +384 557

Run F-12 (80°C, 500 mL H,0O,, 12 hr) appears to somewhat contradict the previous high
temperature runs. At 10 minutes into the run, heat is still being required to maintain temperature. Once
gas begins to be generated, heat also begins to be generated. The generation rate of heat nears the higher
values of the other 80°C runs.

For the runs made with the initial temperature around 80°C, the average heat generation rate
measured was —450 calories per minute. A more realistic heat generation rate would be those when
peroxide was being injected; these rates average —846 calories per minute for the data taken when 2 mL
peroxide per minute was being injected.

TO3 was to estimate the heat generation rate of the “reaction.” For test runs that had an initial

temperature of 80°C, the exothermic heat generated averages about —850 calories per minute with a range
of =340 to —1,350 calories per minute. As stated previously, since peroxide decomposition appears to be
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the dominant contributor to heat generation at the high temperature, a value of more than about

—600 calories per minute is suspect. However, a heat generation value as high as —3,400 calories per
minute when 5 mL of peroxide per minute is being injected could occur, unless initiation lag time inhibits
the generation of heat.

The 40°C run shows much less heat generation. At 40°C, however, there appears to be a danger of
thermal runaway due to the high concentration of residual hydrogen peroxide. Any future tests at 40°C
should use much lower peroxide injection quantities and be run until gas and heat generation ceases.

The scale of the flask tests did not allow definitive estimation of heat generation, particularly due to
the pinch condition that occurred in the reflux condenser. If a scaled-up test series is to occur, the design
of the apparatus needs to anticipate data insufficiency and more carefully attend to data collection. If a
semi-batch scale-up is done, it still will be difficult to determine the heat of reaction and attribute the heat
generation to a particular reaction condition, since the data collected represents an integral result.
Differential reaction testing would have to be done to accurately determine the heat generation rate and
attribute it to a suite of reactions occurring in the reaction system.
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a0 National Engineening b Envirshmental Laoratry

PROJECT DOCUMENT REVIEW RECORD

DOCUMENT TITLE/DESCRIPTION: V-tank Cold Bench-scale Test Report

DATE: 3-1-04 REVIEWER: EPA

ITEM SECTION PAGE
NUMBER NUMBER | NUMBER COMMENT RESOLUTION
GENERAL COMMENTS

1 It is not clear how much of the information gathered by these We acknowledge that the Fenton’s work is not directly
tests will be transferable to the proposed treatment technology transferable to the ozone, sonication, electrolysis, UV system.
involving ozone. These tests appear to indicate that he use of The temperature issue no longer applies either. Current testing
oxidants required that the surrogate be heated to 80°C since of ozone sonication will be performed with a solution at 15 C.
operations at 40°C had a high potential for runaway reactions. This low temperature favors the cavitation process, which
Also, the tests had limited success in removing BEHP. Is it produces extremely high local temperatures and pressures.
Entlmpated that the use of ozone w1}1 have different results? Or, An advantage of the proposed treatment method is that

ased on these tests, should the design of the treatment system Co : .

) e sonication, electrolysis, and UV are pure energy, and ozong is a

include the ability to heat the V-tank waste and an alternate . . .

treatment process for BEHP be developed? gas, so thqrq is no volume increase from ﬂns methoq no matter
how long it is run. It can be applied continuously without
adverse impact for as long as necessary to meet treatment goals.
For this reason we are confident it will meet BEHP goals.
Adding aqueous reagents such as peroxide continue to increase
volume and therefore requirements for process vessel and
disposal capacity.

2 Also, it was not encouraging to read (Sect. 3.1.7.3) that the This statement is more pessimistic than necessary. It is based on
“present data cannot be used to assess the potential for VOC the fact that VOC vaporize, possibly before they are reacted. In
destruction by Fenton’s reagent. Similarly no quantification of addition, the data referred to do not indicate volatile mercury or
potential conversion of elemental mercury (volatile) to aqueous | no destruction of VOC. They are merely inconclusive in proving
forms cannot be offered” Has any more data arrived to resolve otherwise. We prefer destruction, but find vaporization/capture
this issue that present data does not? to be an acceptable means for dealing with the VOC. If we

achieve a satisfactory end state, it is not essential to know the
fractions destroyed or captured.
SPECIFIC COMMENTS
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1 The inability to quantify what percentages of the CFTs were A test of this nature was performed. The low final VOC values
treated versus volatilized is discussed many times throughout indicate that these components can be effectively removed by air
the document (e.g. Section 5.1, last paragraph, pg. 5-1). One sparge.
way of addressing this lack of information would be to run a
blank performed in exactly the same way as the
oxidation/reduction test without the addition of the
oxidation/reduction reagent. Bubbling a known volume of
oxygen through the surrogate would take the place of the
reagent, as was done with run MV (section 3.1.6.1, first
paragraph, pg 3-10). A comparison of the DREs between a
blank run and the oxidation/reduction run could show how much
of the VOC is being lost to volatilization due to mechanical
mixing. Please address this possibility.

2 There is no thorough description of the mechanism for the A thorough description of reaction mechanisms is beyond the
oxidation/reduction reaction. Please include a description of the | scope of these tests. It is anticipated that the reaction will
basic mechanism, intermediates, and expected/desired products. | proceed in a sequential manner, with a series of intermediates.
Include necessities for any catalysts used. The desired end products are fully mineralized forms of carbon,

hydrogen, and chlorine. From response 1 we know that volatile
intermediates may evaporate before they react, in which case
they would be captured on the GAC filter.

3 There was no discussion on whether the products of the reaction | This possibility cannot be ruled out. Any such intermediates
may also be considered hazardous. Please include if there is a would be subject to further reaction or volatile/capture.
possibility of such products being formed.

4 Please discuss the implications on DRESs upon scaling up. The tests were structured to provide the most general information
possible. The stirred-tank nature of the process should lend itself
to straightforward scale-up, at least as far as DRE is concerned.
There may be engineering issues, such as heat transfer, that
would require the expert skills of the MSE staff for scaling.
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5 Discuss the possibility of attempting to find an optimal Tests at lower temperatures clearly demonstrated the risk of
temperature at which the quantity of volatilized VOC is minimal | accumulating unreacted peroxide at low temperatures that
and destruction by oxidation/reduction is maximal. became available to fuel a runaway reaction. The temperature

selected avoided this risk, and for safety reasons we are reluctant
to change it.

6 Discuss if pressurizing the reaction vessel to increase the Pressurizing the reactor would likely increase reaction
amount of time the oxidizing agent is in solution is a possibility. | effectiveness, but is not worth the tremendous increase in

engineering effort to contain and regulate the pressure safely.

7 Discuss the reason for pH control and the possible implication The selected pH was identified as most favorable to reaction
on the reaction. progress, and the runaway reaction issue mentioned in resolution

5 is a risk for other Ph values as well as temperature.

8 Discuss the results of trials with and without the reflux Because of the high temperatures involved, no tests were
condenser. performed without the reflux condenser.

9 Include a synopsis of research that has been done on Sodium persulfate was originally considered as an oxidant, but
oxidation/reduction on this type of system. Include if it has rejected in favor of Fenton’s reagent due to the tremendous mass
been done on this scale, and on this type and concentration of that would be required, and the resulting slurry would be difficult
waste, and the level of expectation that it should work based on | to grout. Fenton’s was the next-most aggressive reagent
the research. This request is only for research referenced inthe | available.
preparation for this experiment.

SPECIFIC COMMENTS
2-8 Please discuss if the purpose of pH adjustment extends beyond Preventing autocatalytic reactions implies running at the most
controlling autocatalytic reactions (section 3.3, paragraph 5, favorable pH for reaction progress, which is also desirable. This
pg 3-22), and if this will also be done on the large scale. will be done in the full scale process.
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2 3.1.1 3-2 The result showing that there was residual hydrogen peroxide in | The desired reactions appear to occur concurrently with the
the shakedown test performed at 40 degC and none in the breakdown of peroxide. Though optimization would be
shakedown test performed at 80 degC, leads to the conclusion desirable, the limited number of tests we were able to run did not
that there may be an intermediate temperature where there allow many intermediate test values.
would be a smaller percentage of H202 degraded without
reacting than at 80 degC. This comment is in connection with
comment 5 of the General Comments.
3 3.13 3-4 Please expand on the statement that destruction efficiencies In general, more volatile components had higher DREs. This is
mimic Henry’s Law coefficients. probably due to vaporization, but the simpler, lighter molecules
may react more easily. As noted above, this cannot be
distinguished by the test results.
4 3.15 3-10 Please address the possible fire hazard associated with this This issue must be addressed in design. Limited fuel, lack of
method of treatment, due to the high generation of oxygen. ignition sources, and saturated water vapor all serve to mitigate
the fire hazard.
5 3.1.5 3-10 Due to the statement that 96-98% of the peroxide converts See response to comment 2
straight to oxygen at 80 degC, address the possibility of
conducting the treatment at a lower temperature.
6 3.1.6.1 3-12 It is stated in the first paragraph that titration results lead to the There is an error in the text. The high peroxide value is from
conclusion that the residual peroxide was below 2% by weight. 40 C tests, not 80 C
In the second paragraph, as a result of a suspected continued
reaction the concentration of residual peroxide was greater than
35% by weight. Please clarify this apparent contradiction.
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7 3.1.6.1 3-12 As stated in the first paragraph that the 80 degC product had 3 Definite phase separation was obtained for the 80 C tests. The
phases: an oil phase, an aqueous phase with the appearance of a | product from the 40C tests would not separate.
cloudy brine, and a red solid phase. The second paragraph states
that centrifugation did not separate the product into three phases.
a) Please describe the surrogate The surrogate contained the full inventory of organics in a
phases. separate phase.
b) Please discuss if further settling .
resulted in a clearer aqueous The centrifuged aqueous phase was nearly clear; there was no
phase, and if it is suspected that appearance of suspended solids.
the cloudiness is suspended solid
or liquid/aqueous phase
contaminants. The centrifugation was conducted on a cooled product.
) Please clarify if the
centrifugation was conducted on The solid phase consisted of particulates added to simulate the
a cooled product. sludge, and extra iron added as Fenton’s catalyst. The destruction
of the organic phase, the clarity of the aqueous phase, and the
Please state if the solid phase is a result of the autocatalytic ﬁg%;%tﬁeﬁ;ﬁffﬁfhfgfﬂ:ehds lead us to suspect there were
reaction of Fe(OH)3 (Section 3.3, paragraph 5), if it was & ’
analyzed, and if there is reason to expect that there would be
CFT in the solid phase.
8 3.1.7.1 3-12 Remove the first or second paragraph, as they are exact repeats. | Will correct as noted.
9 3.1.7.1 3-13 Please address the likelihood that alcohols, carboxylic acids, and | These are likely to be formed as intermediate reaction products.
aldehydes will be formed instead of carbon dioxide.
10 32 3-15 Please include a picture of the Tedlar bag sctup. MSE will provide
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3-15
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An actual gas generation rate, rather than an average rate based
on total volume over total time, may lead to information about
the degradation of peroxide to oxygen and the volatilization of
VOCs with the increased temperatures and turbulence due to
raised concentrations of peroxide in the reaction vessel.
Collecting this information in further tests of this type could
lead to useful information.

Actual gas generation rates were measured at frequent intervals
during the tests, but only composite values were reported.

12

34

3-24

Please provide a brief explanation of Eh.

This is the electrochemical potential of the solution, measured in
volts.

13

341

3-25

Clarify that the O2/CO2 monitor used for CO2 measurements
was able to differentiate between O2 and CO2 and that there
weren't difference calculations that had to be made using other
02 data.

This instrument analyzed for O2 and CO2 separately.

14

34.1

3-25

Beyond weighing the oil/grease recovered as described in
Section 3.1.7.2, third paragraph, page 3-13, was there any
analysis conducted on the compounds in the oil/grease? Also
discuss the possibility that the oil/grease could be removed upon
settling and then reacted further, and if this would be an
effective treatment option with respect to percentages of the
CFT in this phase.

No such analysis was conducted.

15

343

3-27

Discuss reasoning behind the reaction time, as most of the
peroxide dissipates in the first two hours.

There was a gradual decay in the generation of gas. The run plan
called for runs of this duration, and the plan was followed.

16

342-343

3-27

It would be interesting to see a combination of these two figures,
showing gas generation versus temperature to examine if there is
a separate relationship between gas generation and temperature,
as opposed to just gas generation and reaction time. Also,
dividing the gas generation rate by the peroxide addition rate or
something similar may reduce the dependence of the plotted gas
generation rate on the products of peroxide deterioration.

We observe the same general correlation of gas generation and
temperature increase. Since the preferred treatment method has
changed, and we are busy with ozone tests, we prefer not to go
back and re-analyze these data.




